


Air 
Tank 

and 
ondi- 


ded 


subie 
here 


'1FE, 


tas” 


lham 


uth 
ERS 


ne be 
‘hart, 
nined 
nders 
ered, 
2st Or 
‘oal,” 


lings, 
rday, 


yer, 


“| | 


_ It : 
he un 

a \2g 26% tee 

| | . P92 > 


D., 








Serre Ne BP ee On ta eee yt COL OR: 
ie so : ; 
io 


LIGHT * HEAT 





’y _— @ i. bits ,ie « 


ne 





JOU 


* POWER * 


BYE-PRODUCTS 


at 


A 





(Feunded in 1849 as the “Journal ef Gas Lighting."") 








Vor. OLVI. No. 8049.] 


LONDON, OCTOBER 19, 1921. 





(73enp Year. Price 2s. 








OXIDE OF IRON 
SPENT OXIDE 


Gas PuRIFICATION 


CHEMICAL Co., Ltd. 
PALMERSTON HOUSE, LONDON, £.0.2. 


Telegrams: “ PURIFICATION, LONDON,” 









All Types for ACID, &c. 


CAST-IRON OR STEEL TANKS 
Any Capacity. 





CHEMICAL PLANT. 





oe TAR STILLS AND 
CONDENSERS. 
W. NEILL & SON,Lo. 
Engineers, Iron & Brass Founders, 


ST. HELENS JUNCTION. 
Telegrams : ‘ Num, St, Hees.’ Telephone No, 20. 








Telephone: 9144 Lompon Wau. 


“TORBAY 
PAINT” 


FOR ALL PURPOSES. 





The TORBAY PAINT CO., 


26/28, Billiter St., LONDON, E.C. 
39/41, Old Hall St., LIVERPOOL. 








“BLUEBELL” 


(SILICA RETORTS 


(95°/, SILICA) 


John G. Stein & Co., Ltd., 


Castlecary, SCOTLAND. 














cnetinnentemeaniamiaiaaiiiniieal aaa 


JOHN ELLIS COWCILL, 


Colliery Offices: 
SILKSTONE COMMON, 
Nr. BARNSLEY, 





The finest qualities of Screened Gas 
Coal, Washed Gas Cobbles, Washed 
Nuts, and Slack. 


Telephone: 1 SILKSTONE. 
Telegrams : “ COWCILL SILKSTONE.” 














Makers of 


GASHOLDERS, 
TANKS (C.L. or Steel), 
PURIFIERS, 














i a 
JAMES McKELVIE & CO. 


Gas and Steam Coal Contractors, 





W. & B. 


COWAN 


(Incorporated in Parkinson and W. & B. Cowan, Ltd.), 


MANCHESTER. 
MELBOURNE. 


LONDON. 
SYDNEY. 


EDINBURGH. 
BRISBANE. 


GLASGOW. 
WELLINGTON, N.Z. 


(See Advertisement on page Ill. of Wrapper.) 


17, RUTLAND SQUARE, EDINBURGH. 





59, MARK LANE, LONDON, E.C. 
GUILDHALL CHAMBERS, SANDHILL, 
NEWCASTLE-ON-TYNE. 

24, CHAPEL STREET, LIVERPOOL. 








ESTABLISHED 1840, 





STEWARTS and LLOYDS, Limitep, 


41, OSWALD STREET, 
BROAD STREET 


cHAMBERS, BIRMINGHAM. 


GLASGOW. 


TUBES & FITTINGS for Gas, Steam, Water, &c. 





George Glover's New 


Ranelagh’ 


eee Price-changer Pre-payment Gas Meter. 


A tt tt 


The simple price-changing disc has a 
range of from 5 to 47-ft. in the penny 
meter, or 60 to 564 in the shilling type— 
a range which should never need extension. 


GEORGE GLOVER & Co., L1p. 


Ranelagh Works, Royal Avenue, Chelsea, London, S.W.3. 
Branches : 9, Dewsbury Rd., Leeds, & Gaythorn Meter Works, Manchester. 


























1iWs QilewIs) = unngaUuUsI 


40 4038]/¢ }0OU s00q 


« MTBYO,, 


"HO 


































seem meena 












Gas JoumMAL, October 19,199, 


Tue HORSELEY BRIDGE « ENGINEERING Ca, 


TIPTON, STAFFORDSHIRE. LTD., 


or GASHOLDERS & GAS PLANT, 


PURIFIERS, SCRUBBERS, CONDENSERS, WASHERS, TANKS, VALVES, 
PIPES, LAMP-PILLARS, RETORT-FITTINGS, CAST-IRON AND STEEL 
TANKS, PRESSED STEEL FLOORING, Ero. 








| es ee ie * 
LD: pet CRO Ne eens RRO GARR Xf as) e STEEL WORK. 
y, S00 Geet Cy “y a 2 


Lompor Orrics: 
11, VICTORIA STREET, 
WESTMINSTER. 


Termensrnio AppResszs: 
“HORSELEY, TIPTON.” ou PIERS. Eto 
“GALILEO, LONDON.” ¥§ ’ . 


| 
wentneome | cee aameeee 4 
TIFTON, oie ZA‘ ee ede 2 i: & ©? pig wera ie > is PIN s 
. STAFFORDSHIRE. |> - Se: ee pis 2 a 3 e 3 ee * : 3 cs “fj = STRUCTURAL IRON AND 


DISTRIGT GOVERNORS FOR HIGH PRESSURE GAS DISTRIBUTION. 


(Reynolds Patent No. 2103/07.) 





Fig. 680. 
Installation of Special Reynolds’ Patent District Covernors at King’s Norton, Birmingham. 
Reducing pressure from 15 Ibs. per sq. in. to the normal supply pressure, 


VALVES OF ALL TYPES. GLAND PLUG COCKS. TAR & LIQUOR PUMPS. 


THE BRYAN DONKIN COMPANY, LTD., CHESTERFIELD. 


TT TE i: 




















—— SCC 
ee 


LIGHT = HEAT =~ 


GAS JOURNAL 


POWER = 


BYE-PRODUCTS 


{Founded in 1849 as the “Journal of Gas Lighting."’] 


EDITOR & PUBLISHER: WALTER KING. 


OFFICE: 11, BOLT CourT, FLeet ST., LONDON, B.C. 4. 








VOL. CLVI., No. 3049.] WEDNESDAY, 


OCTOBER 109, 1921. [73RD YEAR. 








EDITORIAL NOTES. 


The Progress of Scientific Penetration. 


THE annual meeting of the Institution of Gas Engineers 
has been held, and in a calmer atmosphere than would have 
been the case had it been, as originally fixed, at the end of 
May, when the country was in the midst of the biggest and 
most destructive strike that it has ever known. Industry is 
slowly recovering; but the unemployment that exists is a 


densely black cloud, formed by the accumulation of many | 


causes—one being the tactless policy of the myopes among 
the trade union leaders. 


that it is emerging—may be tardily, but still emerging— 
from some of its difficulties, and moreover endowed with 


‘greater liberties than was the case when the members of | 


the Institution previously met in June, 1920. Since then the 
industry has successfully passed through successive attacks 
upon it; but one, the coal strike, has been for it a costly 
matter. From the other attacks made with the view to im- 
pose upon it new restrictions relating to pressure, inerts, and 
carbon monoxide, it has issued with right and justification 
on its side. And there is the promise that though much 
time must pass before the country fully recovers its indus- 
trial and commercial stride, the gas industry will share in 
the enjoyment of every gain in the steps to a renewal of 
national prosperity. Thus it was the President of the Insti- 
tution (Mr. Thomas Goulden, M.Inst.C.E.) faced one of the 
largest meetings of members that it has been our lot to 
witness, and a meeting constituted of men very optimistic 
as to the future. 

As we reflect upon the meeting, one of the first things 
that strikes us is the great difference there was in its con- 
stitution, compared with the meetings of even a few short 
years ago. Men come, and men go. As weruminate upon 
the topics that were before the members, and the character 
of the communications and the discussions, we see how very 
far science has penetrated into the industry’s work, and has 
commanded a more elevated knowledge on the part of its 
professional men. The impression deepens now year by 
year. The growth has been gradual; but viewed from the 
standpoint of to-day, and making contrast with but even 


a decade ago, it is a remarkable change. It has beencoming | 


upon us so gradually that it has hardly been noticed. It is, 
however, a right and a natural development. We could not 
have progressed without it. New knowledge is a new power 
tightly applied. And new knowledge keeps flowing into 


the industry—enlarging its horizon, its ability, and its func- | 


tions. The President’s address, the reports of Committees, 
the papers read, the character of the discussions, the speeches 
made at the luncheon given at the East Greenwich works by 
the President (Dr. Carpenter) and the Directors of the South 


Metropolitan Gas Company, the works there, and the ad- | 


joining Fuel Research Board Station, one and all testify to 
the penetration of scienceinto the industry’s policy, processes, 
and applications. Its guidance is welcomed. This guid- 
ance is giving the industry greater commercial power and 
latitude ; for the restrictions from which we have suffered 
have not all been of legislative making, but in large part 
ave been due to our own deficiencies in knowledge. The 
men of the industry may as well confess to the truth; for 
there is conviction of the former existence of deficiencies in 
the fresh enlightenment that comes from belated scientific 
exploration. 

Most gas engineers welcome the change; there are a few 
who do not. This solely from selfish motives. Its atti- 





tude suggests a fear of dethronement owing to personal 
incapacity to keep pace with the new teachings and their 
requirements. But personal interests cannot stand in the 
way of the larger interests which it is the duty of everyone to 
serve. Selfish motives or personal interests notwithstand- 
ing, progress will come, and must come. Personal interests 
cannot form a sufficiently strong dam to prevent it. And 
such a dam would meet destruction merely from the fact 
that every undertaking, according to its conditions, will 





However, regarded generally, the | 
outlook of the gas industry has greatly improved, seeing | 


have to live up to the new standards of policy, processes, 
and applications, or else the public will want to know the 
reason why. 


As Seen in Reports and Papers 


WE look to the notable inquiry that has been made by the 
| Gas Investigation Committee into recording calorimeters, 
which is a natural development from the work they did 
that carried so much conviction as to gas of differing 
calorific power having an approximate parallelism in respect 
of efficiency. Prof. Cobb, Mr. James W. Wood, Mr. J. F. 
Simmance, and others who have studied the work done, or 
have taken part in producing recording calorimeters, tell us 
that the difficulties in making one that can be used officially 
and for penal purposes appear to be so insuperable that 
they fear the task is one in which success is impossible, 
and that the best that can be accomplished is (it is already 
an actuality) to provide recording calorimeters which will 
help to control on the works the production of gas of the 
declared thermal quality. It seems to us that judgment is 
being made somewhat early, when we look at the point to 
which success has been brought by the Simmance, the 
Fairweather, and the Thomas recorders ; and there are on 
offer other instruments—the Beasley, the Brady, and the 
“ Sigma "—quite suitable for works’ purposes. The fact 
that recently improvements which have surmounted certain 
troubles have been effected in the Simmance instrument 
is encouraging. Certainly, too, the Gas Referees are not 
without hope that there will be eventual success, though 
not at the moment satisfied. However, as the President 
says, the gas industry may rely on the Gas Referees not 
making any prescription in this direction until they are 
themselves confident in regard to the point of reliability. 
The importance of accuracy and reliability is evidenced by 
the realization of the approximate cost of error to either gas 
undertakings or consumers. At the moment, seeing the 
progress so far achieved scientifically in making recording 
calorimeters, we are quite reluctant to say that science 
| will not discover—perhaps not immediately—the means of 
obtaining in a recording calorimeter fair security against 
the possibility of error, either by improvements or the 
application of new principles. There is the report upon 
Dr. Parker’s investigations (under the supervision of the 
| Gas Investigation Committee) into the manufacture of blue 
water gas. In this process the efficiency is low compared 
with producer gas working and ates A carbonization, 
though perhaps not so low as Dr. Parker has calculated. 
But it is scientific research that is pointing to the loopholes 
of heat loss, and to how thermal efficiency may be raised 
within the process itself, quite apart from the application 
of the auxiliary waste-heat boiler. 

The work both in regard to calorimeters and the blue 
water-gas process came in for a certain amount of criticism 
(in the former case from Mr. Simmance, and in the later 
case from Mr. E. G. Stewart), in respect of either method 
or omission, just as Prof. Cobb and Dr. Parker had a little 
comment to make regarding the absence of thermal balances 
from the paper of Sir George Beilby on the investigations 
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atthe Fuel Research Station into steaming in vertical retorts, 
and Mr. Thomas Glover as to the deficiency in result in 
respect of sulphate of ammonia. These are more or less 
side-issues, but quite fair criticism, which will tend to keep 
investigators up to the mark in respect of the treatment of 
all factors. The importance of the information from the 
Fuel Research Station lies in the guidance it affords to the 
attainment of higher efficiencies—as was the case with the 
work of the Gas Investigation Committee into the same sub- 
ject at Uddingston and Birmingham. From all this work, 
positive things are being learned which formerly were only 
matters of divergent opinion and conjecture. One is that, 
by steaming in vertical retorts, the consumption of fuel does 
not rise in proportion to the increase in the gas output. 
The two causes of this are that some of the heat of the in- 
candescent coke is utilized in the manufacture of the water 
gas, and the sensible heat of the latter renders internal aid 
in the heating of the coal in the upper part of the retort. 
Another lesson is that the tests of both the Gas Investiga- 
tion Committee and the Fuel Research Board point to the 
economic limit of steaming being about 20 p.ct. A further 
point is that which was emphasized by the new President 
(Mr. Thomas Hardie), that, if the heat is properly propor- 
tioned to the physical conditions of the coal, any class of coal 
can be carbonized in continuous vertical retorts, which is a 
denial of the truth of the submissions in this regard of some 
other engineers. 

Passing on to the refractory materials research. There 
we see the same thing. Science has come to the industry’s 
aid. The importance of this work is greater than it ever 
was. Carbonizing plant is much more costly to-day ; and 
any improvement in refractory materials which will realize 
longer life and more work for a given expenditure on them 
is an economy—individually and in the aggregate—of 
no mean sum. Much more is known to-day of refractory 
materials than was the case when Mr. F. J. Bywater read 
his paper on the subject at the White City, which paper 
resulted in the formation of a Joint Committee by the 
Institution and the Society of British Gas Industries to 
investigate refractories, aided by the skill and knowledge of 
Dr. Mellor. Weare sorry to hear from Mr. A. E. Broad- 
berry, who is Chairman of the Committee which is now 
affiliated with the Refractories Research Association, that 
the importance of the work is not represented in the amount 
of financial support that is rendered to the Association by 
the manufacturers and the industries concerned. He cal- 
culates that something like a million-and-a-half sterling is 
spent annually in renewals of and repairs to retort-settings 
and retorts, and yet the contribution to research to the end 
of improvement and economy is of a relatively paltry order. 
This should not be. Some change in this respect must be 
made; for if the work is allowed to be discontinued through 
inadequate support, both users and manufacturers of the 
materials and goods will be cumulatively heavy losers. 

There is no question that there has been a progressive 
improvement in retort material, We see this from the 
paper by Mr. G. M. Gill, on “ Carbonization in Horizontal 
“ Retorts,” where he showed an increasing ton and working- 
day life for the retorts of the South Metropolitan Gas Com- 
pany. This point, however, was only incidental to the 
paper, which was constituted of an unvarnished, but highly 
interesting, statement as to how the Company have tuned- 
up every detail of the horizontal retort process with the 
view of securing the highest efficiency in working and pro- 
duct result. There are competent gas men who consider 
the Company’s supervision is overdone, and that the stan- 
dards applying to production are in themselves a limitation 
to the cheapening of the cost of therms to the consumer. 
But all that Mr. Gill does in the paper is to say in effect : 
“ These are our present practices, which represent the exist- 
“ing fixed policy of the Company. You are not asked to 
“ adopt them; but you may like to know what we do. We 
“leave this policy and our results to your judgment, to say 
“ whether we are right or wrong.” ‘There is one thing with 
which everybody must agree, and it is that no one can but 
admire the consistency with which the Company carry 
out their fixed policy of high standards of efficiency in all 
departments oftheir work. The results arethere. But Dr. 
Carpenter some time since, and Mr. Gill now, accentuate 
this: The policy of to-day must not be construed to mean 
that the Company are, for example, irrevocably wedded to 
550 B.Th.U. gas. They believe it is the best quality in 
their existing works, district, and utilization circumstances 
for them as an all-coal-gas Company. But they are quite 





prepared, when satisfied that the interests of the Company 
and their consumers demand it, to shift from this figure to 
the one that presents the most economic advantage. Even 
then the policy of high standards of efficiency, as estab. 
lished by the Company’s own chemical and physical re- 
search department, would be adhered to. It must not be 
forgotten (reminder was given of this by Mr. H. E. Jones 
at the luncheon at East Greenwich) that it was the Presi- 
dent of the Company who brought into the service of the 
gas industry the Carpenter burner, which was the “ bridge ” 
over which fair values were accorded to the primary pro- 
duct of the industry. Its influence upon present calorific 
power declarations is evident. 

Still further advance has been made possible largely 
by scientific investigation. This is seen in the paper by 
the Society of British Gas Industries, which was presented 
by Mr. Fred. J. West. This shows how plants have been 
improved, simplified, and rendered more efficient for the 
distillation of tar and the manufacture of sulphate of am- 
monia, which enable tar to be distilled by more gas under- 
takings with enhanced profit, and sulphate of ammonia to 
be prepared for the market in a condition which will allow 
it, by neutralization and drying, to compete better with the 
expansion in the production and supply of fertilizers of high 
quality from other sources than coal. The market demands 
are what have to be met, and not the mere gratification of 
the likes or dislikes of those producers who think that what 
has been is good enough in these progressive times. One 
way of improving the industry’s commercial position is by 
increasing the amount of ammonia by bringing into account 
a larger percentage of the original nitrogen in the coal. 
Doing this would reduce costs, and theretore the price at 
which sulphate of ammonia can be sold. Thus the researches 
that Prof. Cobb and Dr. Monkhouse are making into the 
liberation of nitrogen from coal and coke as ammonia (the 
initial work in connection with which supplied the material 
for another paper) will be followed with considerable interest. 
The effect of atmosphere on the liberation of nitrogen as 
ammonia is a fascinating study ; and the results obtained so 
far from experimental work with atmospheres of nitrogen, 
hydrogen, and steam will be widely examined. 

The remarkable increase of the avenues for exploration 
by the Life of Gas-Meters Research Committee—whose 
work has revealed the afflictions that modern gas making 
imposes upon gas-meters and the canalization, through the 
presence of corrosive substances in the gas and the insuffi 
cient presence of palliative or neutralizing constituents— 
is other evidence of the assistance that scientific work i 
giving in showing the way to the retention of the economies 
of modern gas-making processes by applying correctives 
to the noxious constituents of the gas. Related to this 
subject is the paper by the Research Chemist to the Com- 
mittee (Mr. J. G. Taplay) on the subject of the external 
corrosion of mains through both acid and alkaline earths— 
the illustrations being drawn from experiences in the area 
of the Gas Light and Coke Company, at the Bow Common 
station of which Company, by the way, Mr. Taplay is pur- 
suing his investigations into the use of chalk for capturing 
that “ vicious ” compound, hydrocyanic acid. This refers, of 
course, to internal troubles; but as to the external ones, the 
moral of Mr. Taplay’s paper is that engineers should know 
something chemically as to the nature of the subsoil in 
which they lay pipes, so as to afford to them the necessary 
amount of protection. Pipes are often laid in soils that are 
inimical to metal; and the engineer knows nothing about 
it until more or less serious mischief is done. 

There was very little said at the meeting about the appli- 
cations of gas. This isa matter that now comes largely 
under the care and surveillance of the British Commercial 
Gas Association. But in several respects Mr. Robert 
Watson’s report, as the Delegate of the Institution to the 
International Commission on Illumination, will be found 
particularly interesting and instructive, especially to those 
who require information as to the proper degree of illumina- 
tion to afford in factories for general purposes. This is no 
doubt the side of the report that will be regarded as contain- 
ing the most practical usefulness. 

Wherever we look in the reports and the papers presented 
at the meeting, we find illustration of the rapidity of the 
penetration which scientific research is making into the 1n- 
dustry’s practices, to the advantage of the industry and its 
customers. Rule-of-thumb and traditional notions are being 
evicted ; and reason and rule provided by scientific work 
will take the industry to new heights and over wider spaces 
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in the service of the public. This has all come to us none 
too early; but now that it has come, and is vigorous in 
growth and result, every advantage must be taken of it. 


Extra Low Calorific Values. 


In season and out of season, Mr. George Helps preaches 
the gospel of low calorific value gas. Somewhat out of 
season, he introduced the matter twice at the meeting of the 
Institution. We do not mean by this that the present is 
not an opportune time to discuss the question, and to keep 
it prominent. But the fact remains that he introduced it 
during the discussion on Sir George Beilby’s contribution 
to the proceedings, and again during that on Mr. G. M. 
Gill’s paper, neither of which was dealing with the econo- 
mics of respectively high and low thermal concentrations in 
gas. Mr. Helps regretted that Sir George’s paper did not 
show something as to the commercial value. of the results. 
On Mr. Gill’s paper, he stated that if the South Metropolitan 
Company would dilute their gas down to 250 B.Th.U. (as 
he is doing at Nuneaton), it would work-out to something 
like 45,000 c.ft. per ton, and they could give the consumers 
three times the “ gas” for the same money. - Probably they 
could, if they were in the position to send the necessary 
quantity of gas through to the points of consumption over 
their densely populated area. But Mr. Helps, it will be 
noted, speaks of “gas,” and not of thermal value; and 
as his 45,000 c.ft. of 250 B.Th.U. gas gives a multiple of 
11,250,000 B.Th.U., this shows conclusively that the South 
Metropolitan Company could not possibly, even if there were 
no physical disabilities, supply to the consumer, with that 
gas, three times the thermal value of their gas for the same 
amount of money. 

Again, while Mr. Helps complains that Sir George did 
not show the commercial value of the work in his paper, 
Mr. Helps himself has not yet demonstrated at Nuneaton 
what he can do commercially in relation to his consumers 
and his Company. As we gather from his remarks on Mr. 
Gill’s paper, he is at present charging 3s. 5d. per 1000 c.ft. 
of 250 B.Th.U. gas; but in a month or two, he is going to 
show what Nuneaton really can do. This is what the gas 
industry wants, is waiting for, and will look forward to with 
pleasure. Something more than postulation is needed. And 
if Mr. Helps wins through, with satisfaction to his con- 
sumers, financial gain to his Company, and credit to him- 
self, no one will be more sincere in congratulation than we 
shall be. Even though Nuneaton, which, judging from the 
statements of the protagonist, is apparently in a condition 
for the change—being now supplied with 250 B.Th.U. gas 
—discloses a wonderful success in its local circumstances, 
it will not prove that the same principles and practices 
would apply to many other places, owing to the disabilities 
imposed by distribution systems, meters, and internal piping. 
No one is saying that Mr. Helps is wrong regarding 250 
B.Th.U. gas. Wkat men are saying is that, established as 
gas-works systems are, we must proceed in the lowering of 
calorific values by the route of evolution as conditions will 
allow, and not by revolution which will mean chaos. Evolu- 
tion has been the way of things now for some years. When 
16-candle gas was supplied, tested by the “ Metropolitan”’ 
No. 1 burner, the calorific value was something like 620 
B.Th.U. per cubic foot. The values that are generally 
being “declared” to-day are between 450 and 475 B.Th.U. 
This is a very strong indication of the views of gas engineers 
as formed under their existing local conditions. ‘What, 
however, they are declaring now does not by ary means tie 
them to this value for all time; the Gas Regulation Act 
provides for descent:if economically sound. 

Now, gas engineers not being so quickly responsive as 
Mr. Helps would like them to be to his preaching of the 
gospel of extra-low-grade gas, he announces his intention of 
indulging in a piece of missionary enterprise among the gas 
consumers of the country, who, in his opinion, will not only 
demand, but will have, the gas that he advocates. Will the 
consumers accompany their demand and insistence with a 
guarantee for the redemption of the cost of all the plant 
that will have to be scrapped, and for the provision of any 
capital expenditure in excess that will have to be incurred ? 
We would earnestly suggest to Mr. Helps that he should 
go about this missionary enterprise in a piecemeal fashion ; 
inasmuch as, if those to whom the fortunes and obligations 
of gas undertakings are entrusted, unanimously agree to 
cut-down the thermal concentration of their gas by about 
one-half, itis plain that the manufacturers of the plant may 


“become snowed-under with orders. Whatever the future 









may prove in regard to calorific values, change from things 
established cannot be rushed, but must come about sys- 
tematically and in conformity with the capacity of every 
element in the system for dealing with the new conditions. 


Trained Men for the Business End. 


As has been remarked in an earlier article, there is a 
feature about the South Metropolitan Gas Company with 
which no one can quarrel and all can admire. It is that 
they have a fixed policy; and what is more, they live-up 
to it in every department from beginning to end. This 
policy is summed-up by the words “high efficiency.” 
Every undertaking of less magnitude cannot aspire to 
accomplish all the Company do to maintain this efficiency 
throughout; but every undertaking can aspire to the highest 
attainable efficiency, from the alpha to the omega of their 
operations, within the limits of their circumstances. The 
members of the Institution of Gas Engineers learned a good 
deal about this policy of the South Metropolitan Company 
last week, both in the paper by the Chief Engineer (Mr. 
G. M. Gill) and during their inspection of the East Green- 
wich works, and their hospitable reception by the President 
of the Company (Dr. Carpenter) and his colleagues. After 
luncheon on the occasion, there were speeches; and one of 
the speakers was Mr, H. E. Jones. He pointed to what is 
an obvious, though often missed fact, that consistency of 
gas product is one of the best possible contributors to the 
comfort of the men on the district who have business rela- 
tions with the consumers. This those men get in the South 
Metropolitan area; and now the Company are extending 
their propaganda work by a film (part of which was shown 
to the members who were able to stay to see it), and which 
will have educative value in showing the people of South 
London the work that proceeds in making gas, the extent 
and multiplicity of processes associated with it, and the 
applications of gas—presented in a manner which will 
interest all, and particularly those (this in the applications 
of gas to domestic purposes) who are about to start house- 
keeping. 

This brings us to what we regard as the principal point 
in the speech made by Dr. Carpenter after the luncheon. 
It is one that appeals to us strongly, because we have come 
across gas undertakings the weakest part of the systems of 
which is in the district with the consumers, although that 
is the very part where the highest attainable efficiency 
means stability for the whole concern. At this vital part 
of the system, there should be trained men, technically and 
commercially qualified in all matters appertaining to the 
utilization of gas. Looking through the gas industry, Dr. 
Carpenter has obviously seen in places the weakness in this 
vital quarter ; for, seriously and earnestly, he urged con- 
sideration of the matter, and not only consideration, but 
action. Put briefly, what he said was that gas undertakings 
must be as efficient in their fighting organization as they 
are in their organization for the production of gas. This 
will involve the training and bringing-up of another class 
of person for the work of the industry. He asserts that it 
is easier to find suitable men to manage gas-works than it 
is to find suitable men to manage the district work of an 
undertaking. There is a great deal of truth in this; for as 
a matter of fact, training has been confined for the most part 
to gas engineers, and little attention has been paid to the 
training of the men who sell the gas and who have dealings 
with the consumer. To a large extent, unless they them- 
selves have been industrious in the study of the details of 
their work, they have been left to pick-up haphazard what 
they know. Dr. Carpenter urges that this should not con- 
tinue. The gas industry has about it now more strenuous 
competition ; and this will grow as conditions ease. The 
industry has larger opportunities now than ever before 
through the more open field provided by the Gas Regula- 
tion Act. Every undertaking of any standing therefore 
needs thoroughly trained and capable men—men who know 
their job from beginning to end—to conduct their business 
with the consumers, in order to uphold gas in competition, 
and to extend its service. Gas undertakings are traders; 
and it is only through trade that they can develop. There 
then the best men are needed. To get such men, facilities 
must be provided for their training. 

EET 


Wages Sliding-Scale for the Gas Industry. 
Under this heading, or something akin to it, paragraphs have 
been published in the Provincial Press giving a scheme which is 
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under consideration for the application of a wages sliding-scale 
to the gas industry. This publication is entirely premature. We 
know that negotiations have been going on, and in the most amic- 
able spirit between all parties concerned. The final meeting con- 
nected with the matter, however, has not yet been held. So that 
whatever has so far been drafted can only be taken as more or 
less provisional, until there is final acceptance. 


Daily Press Journalists and Gas Supply. 

We commend to the consideration of the Executive of the 
British Commercial Gas Association an educational campaign 
among public newspaper journalists. Lately we have come up 
against some who have given striking evidence of an amount of 
ignorance concerning gas matters which is appalling ; and occa- 
sionally the ignorance finds place in their writings intended for 
the edification of, but actually disseminating false information 
among, the general public. Attention has been called to an edi- 
torial paragraph in the “ Nottingham Guardian ” which illustrates 
the point. It is complained that at Nottingham the gas will not 
give any useful illumination without a gas-mantle; and this is 
said to be expensive. No one with common sense would say this. 
No one would use gas without an incandescent mantle who had 
his wits about him; for the value given in light by it for a small 
part of the gas consumed by a flat-flame is such that the saving 
of gas soon pays for the incandescent burner. Then it is com- 
plained by this “leader” of public opinion that the gas supplied 
is not “real gas.” “Itis said to bs made largely with water, and 
to be mainly hydrogen.” This is really funny; but we will not 
waste the time of our technical readers and our own time and 
space in replying to such nonsense. The journalist who is re- 
sponsible for this should seek out Mr. J. Wilkinson at the gas- 
works, and get a little enlightenment on the works regarding the 
manufacture of gas, and in the laboratories som: information as 
to its constitution there, as well as figures regarding relative con- 
sumption and light-giving capacity as between incandescent and 
flat-flame burners. Also some particulars as to the extent that 
gas is required for heating purposes to-day; the same gas being 
of the character suited for incandescent burners. Progress in 
satisfying the gas requirements of extending applications cannot 
be retarded for the sake of those who still desire to utilize the 
primitive flat flame. 


Only a Happy Memory. 


During September only 31,032 tons of gas coke were ex- 
ported; the total value being £51,563, or an average of about 
£1 138. 2d. per ton. In September, 1920, 74,133 tons were 
shipped; the value being {£609800, or an average of about 
£8 4s. 6d. per ton. That is a difference of £6 11s. 4d. per ton, 
and represents a condition of things that for some gas undertak- 
ings is only a happy memory. For the nine months 270,945 tons 
of gas coke have left these shores, with a value of £644,363. In 
the same period of 1920, 632,226 tons were shipped, of a value of 
£3,859,934. In other words, very nearly 3} millions sterling more 
were received for gas coke in the corresponding period last year. 





Coal Strike and Coal Imports. 


Although the imports of coal have fallen away substantially 
during the past month, the total (we learn from the “ Iron and 
Coal Trades Review ”) is still comparatively heavy. During last 
month 20,914 tons, valued at £59,662, were brought in; the aver- 
age value being £2 17s. ojd. per ton. For the nine months of 
the year, the imports have aggregated 3,426,845 tons, valued at 
£12,115,807; the average being £3 10s. 83d. per ton. The 
monthly quantities of the imports are interesting, as they show 
the strenuous efforts that were made to keep the country going 
with fuel during the run of the strike: January, 142 tons; Feb- 
ruary, 5591 tons; March, nil ; April, 2818 tons ; May, 450,162 tons, 
June, 1,390,824 tons; July, 1,389,981 tons; August, 167,133 tons; 
and September, 20,914 tons. 





Coal Exported. 


The quantity of coal exported last month was 3,406,759 tons; 
the value being £5,194,356. In Sept., 1920, 1,475,623 tons were 
shipped; the value being £6,622,515. Of the quantity exported 
last month, 413,475 tons are classified as gas coal, compared with 
98,925 tons in Sept., 1920. In the nine months, 13,351,554 tons 
of coal have been shipped, carrying a value of £27,856,159. 


In the same period of 1920, 19,851,555 tons weresent abroad, with 
a value attached of £78,392,476. The quantity classified as gas 
coal during the nine months is 2,138,983 tons, as compared with 
1,587,122 tons in the nine months of 1920, 


Gas Coal Position. 


We learn that some of the coal areas—Yorkshire and Derby. 
shire, for example—are distinctly busier than during immediately 
previous weeks in meeting an improved demand for gas coal, 
This is ascribed to the longer nights and colder weather inducing 
gas managers to keep a steady eye upon their stocks and pur. 
chases for safety’s sake. The prophets are speaking of intensely 
cold weather coming; but whether it is or not, winter has its 
transport disabilities, and the principle of “ safety first ” applies 
to gas management as in other directions. Up North it is stated 
that there is still a drooping tendency in prices, but very slight. 








NATIONAL GAS COUNCIL, 


Meeting of the Central Executive Board. 


A MEETING of the Central Executive Board of the National Gas 
Council was held on Monday last week, the roth inst., at No. 30, 
Grosvenor Gardens, S.W.—Mr. D. MILNE Watson in the chair. 


Raitway RAtTEs. 


The revised rates now suggested by the Railway Rates Advisory 
Committee for the conveyance of coal, coke, and patent fuel, were 
submitted ; and it was decided that further evidence should be 
given by the Council before the Committee. 


DaMaGE TO Mains By Motor TRAFFIC. 


The damage caused to gas-mains in roads and main thorough- 
fares, owing to the increase in the use of heavy motor traffic, was 
discussed. The suggestion had been made to the Council that, 
inasmuch as the Roads Department obtained a large revenue 
from the licensing of such traffic for the maintenance of roads 
and highways, the Government should out of this revenue recom- 
pense gas and water undertakings for the losses sustained through 
broken mains, where it was proved that such mains had withstood 
the ordinary traffic for a long period. A Committee was appointed 
to consider this question and report. 


SuLpHuRic ACID AND SPENT OXIDE. 


Correspondence between the Council and the National Sul- 
phuric Acid Association, with a view to obtaining a reduction in 
‘the price of sulphuric acid, was considered. It was, however, 
disappointing to have to report that the acid makers had stated 
that, while they were keenly alive to the desirability of effecting a 
further reduction in the price of acid, this was out of the question 
at the present moment, as they maintained that the current sell- 
ing price was below the cost of manufacture. The Sulphuric 
Acid Association asked that the Council should obtain informa- 
tion from gas undertakings as to the expected average weekly 
or monthly production of spent oxide for the next six or twelve 
months, and the various stocks held at different works. The 
Council, after collecting this information, will again discuss the 
matter at the next meeting of the Central Executive Board. 


Gas Recuvation Act. 


Following the submission of a resolution from one of the 
Council’s District Executive Boards, requesting that the Board 
of Trade be asked to endeavour to expedite the granting of Orders 
under the Gas Regulation Act, figures were given showing the 
number of applications already made for Orders under sections 1 
and 1o of the Act, and of the number granted. The feeling of 
the meeting was that everything possible was being done by the 
Board of Trade to expedite the granting of these Orders. 


ANNUAL MEETING. 


The date of the annual meeting was confirmed for Dec. 14, at 
3 o'clock, at the Zolian Hall, Bond Street, W. 


— 














Yorkshire Junior Gas Association.—Under the presidency of 
Mr. G. Dougill, of Heckmondwike, the nineteenth annual general 
meeting of this Association will be held next Saturday, in the 
lecture room of the Fuel Department, Leeds University, when 
the election of officers for the new session will take place. At the 
close of the business meeting, an address to the members will be 
given by Prof. J. W. Cobb, C.B.E., B.Sc., F.1.C., &c. 


Scottish Junior Gas Association (Eastern District).—The 
opening meeting of the session 1921-22 takes place in the Heriot 
Watt College, Edinburgh, on Saturday next, when the President 
(Mr. A. M‘Donald) will deliver an address on “ Difficulties on 4 
Three-Quarter Million Works,” and “ Results from a 16-Million 
All-Tully Works.” Mr. James Campbell, the Engineer and 
Manager of the Dunfermline Gas-Works, will read a paper 





entitled “‘ Keeping a Grip on Things.” : 
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PROCEEDINGS AT THE ANNUAL GENERAL MEETING, 


HELD AT THE 


CENTRAL HALL, WESTMINSTER, S.W.,, 
OCT. 11 and 12, 1921. 


President: THOMAS GOULDEN, Esq., M.Inst.C.E. 


REVIEW OF THE PROCEEDINGS. 


[For Full Report see p. 188.] 


NoTHING was lost by the deferring of the annual meeting of the Institution. A great deal might 
have been lost had the meeting been held in May last, with all the difficulties of the coal strike 
assailing the continuity of gas supply in practically every city and town in the United Kingdom. 
Although there was this adjournment to October, there was nothing more than an autumnal mist 
overhanging London on Tuesday morning to indicate that the year was so far spent, and even 


THOMAS GOULDEN, Esq., M.Inst.C.E. 
PRESIDENT 1920 21. 


[Photograph by I'rei Spalding, of Chelmsford.) 


this indication cleared away as the morning advanced. But the temperature during the day 
was more suitable to May than to October. Just as everything appears to have gone out of 
joint lately in the industrial world, so the meteorological conditions have run far away from the 
normal line. The high temperature, which the Council of the Institution could not control, was the 
only subject of complaint heard ; and in the Central Hall, Westminster—which is one of the best of 
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places in the Metropolis for bad hearing, and in such weather as we had on Tuesday for encourag- 
ing somnolency—the members found the conditions anything but agreeable. This again through the 
impossibility on the part of the Council to secure better accommodation on this occasion. 





How- 


ever, there was.a magnificent gathering of members from all parts. From every quarter of England 
and Wales, from Scotland, and from Ireland they came; and not drawn to London by the social 
side of the programme (because there was nothing so classifiable in it but the big reception and 
dance given by the President and Mrs. Goulden) but by the real solid technical business. It was all 
business, too, touching the times and the changes in the industry. There have been events of great 
importance to the industry since the members met in June of 1920; and naturally as technical 
. guardians of the interests of the industry, they wanted to hear at first hand how things are shaping 


(Mr. Thomas Goulden) took the chair. 


Sharply at ten o’clock the first morning, the President | 
He has had a long | 


turn in the chair—four months beyond the normal, and this | 


through the coal strike. By that much, the tenancy of the 
chair by his successor (Mr. Thomas Hardie) will be short- 
ened. Mr. Hardie accompanied the President; as did the 


T. Dunn), There was a rousing reception for all from the 
vast body of members. 


Visitors from Abroad. 


Among those present from other countries at various 
times during the proceedings were M. Bertin, of the Paris 
Gas Company, and member of the Société Technique, Mr. 
A. Phillips, of the American Gas Association, Mr. Blomquist, 
of the Stockholm Gas-Works, and, we ought to mention, 


though an ordinary member, Mr. A. R. Burch, at home on 
holiday from Bombay. 


Presidential Address. 


There was a little formal business to be disposed of ; 
and then the President read a short supplementary address 
to the one that he had prepared for the May meeting, and 
which was published by us on June 8. There was disap- 
pointment expressed by him over the enforced postponement 
of the meeting owing to the coal strike; and an expression 
of the deep personal regret which he feels that, during his 
year of office, due to the same unfortunate circumstance, he 
was unable to receive the members of the Socié:é Technique, 
who so magnanimously welcomed the members of the In- 
the memorable visit to the battlefields. He referred to the 
by the Research Committees. Since the address was pub- 
lished, the two Departmental Committees who have been 
investigating inerts and carbon monoxide have reported; 
and the President congratulated the Committees and the gas 
industry on their common-sense findings. As he said, any 
unnecessary restrictions would have gone far to defeat one 
of the main purposes of the Gas Regulation Act. 


of progress. 


gard to carbon dioxide, seeing that this was shown during 
the inquiry to exercise decidedly prejudicial effects. The 
President got on to the subject of coal conservation ; and 
this carried him to the question of electricity generation and 
use. There was acknowledgment of the mechanical advan- 
tage of electricity where power has to be distributed to a 
multiplicity of points, instead of being used at one centre. 
The President is strongly of opinion that, in the interests of 


under these new conditions. 





istrator (Mr. H. E. Jones) was at once upon his feet, and 
many handsome things were said by him as to the President 
and his work—especial emphasis being placed upon his re- 
sponsibilities during the war, which he met with that un- 
obtrusiveness and calmness which are part of his character. 
His services had been rendered not only to the great Com- 


| pany of which he is technical head, but to the industry 
Council, Sir Dugald Clerk, Mr. H. E. Jones, the Hon. | 
Secretary (Mr. W. E. Price), and the Secretary (Mr. Walter | 


_ Company extends. 


as awhole. The vote of thanks which Mr. Jones proposed 
was seconded by Mr. D. Milne Watson, who has known Mr. 
Goulden as long as his own association with the Gas Light 
He described him as an honest, capable 
man, who throughout all difficulties had kept his head, and 
whose heart and soul are in all modern movements. All 
these and many more good things that were uttered regard- 
ing their President were endorsed by the members with 
genuine cordiality. 


Fifty Years’ Service. 


Half-a-century’s service in one undertaking is by no 
means a record; but few men achieve it. Such a length of 
service speaks volumes. It shows contentment on the part 
of the one rendering such a length of service; and, on the 
other hand, it is the best of evidence of the satisfaction of 


_ those who are served. That is the case with Mr. Samuel 


| Glover, of St. Helens. 


On his well-earned retirement from 
the position in which he has rendered such long, loyal, and 
distinguished official service, the Council of the Institution 
passed a unanimous resolution of congratulation to him; 
and this resolution they have hadinscribed. It wasa grace- 


| ful act, followed now by its presentation in equally graceful 


terms by the President, which act and terms the members 
heartily endorsed, for Mr. Glover has always been one of the 
prominent members of the Institution, and a cheerful giver 


no s y : é | of service to the gas industry, which his Committee have 
stitution with other allies two years since on the occasion of | 


| ever aided and abetted him in doing. 


eee ‘ | every sense an unselfish career. 
publication of Sir George Beilby’s paper and of the reports | 


The in- | 
dustry can now go forward practically unfettered on the path | 
There may be a reconsideration of the ques- | Annual Report of the Council. 
tion of inerts in three years’ time; and this may have re- | 


coal conservation, the well-known report of the Coal Con- | 


servation Committee needs reconsideration, and that the two 
great industries should be so reorganized as to assist one 
another in the production of both gas and electricity. Re- 
verting to the coal strike, which the President rightly de- 
scribes as a national calamity, he calculates that the cost to 


the industry must have been between 3 and 4 millions ster- | 
ling. Gas undertakings, in his opinion, deserve a large | 


amount of credit for the way they carried out their duties 
during the distressful period. There was good witness for 
co-partnership ; and it is a matter of regret that co-partner- 
ship is not more widely adopted in other industries. 

The address ended, the veteran gas engineer and admin- 


His has been in 


As Mr. Glover rose to acknowledge the presentation, 
cheer after cheer went up, for to the members Samuel 
Glover is Samuel Glover. His words of thanks evidenced 
that he was deeply touched and sincerely gratified by the 
unanimous act, the words of both resolution and President, 
and the generous ratification by the large body of members. 
The best reward any man can have is the approbation of 
his fellows. 


This was next submitted, and was adopted—sce 
 JouRNAL,” for May 25 [p. 431]. 


Shall We Get a Reliable Recording Calorimeter ? 
After the discussion on the fifth report of the Investi- 

gation Committee, no member of the Institution would care 

to answer definitely this question in the affirmative—that 


is to say, a recording calorimeter sufficiently reliable for 
official prescription. ~ The fact is the Act has ordained the 
use of such an instrument; and the Gas Referees, who are 
charged with the prescription of one, are not yet satisfied 
that a suitable one at present exists. Will one ever exist? 
Weall hope so; but the outlook is too obscured at present 
to enable the giving of any positive answer. 

The publication of the report of the investigation by Mr. 
James W. Wood, upon whose work richly deserved enco- 


| miums were passed, was commenced in the “ JouRNAL” for 


June 22; and the contents are well known to all interested. 


| Prof. Cobb presented the report ; and Mr. Wood entered into 


it in somewhat more detail, Th2 importance of accuracy 
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was emphasized by Prof. Cobb when he said that, taking a 
reasonable figure for coal carbonized in gas-works, and a 
therm price of rod., it was calculated that, if all gas-works 
were steadily working at 1 p.ct. above the declared calorific 
value, this would involve an expenditure of £400,000 a year 
for the delivery of therms without payment. This is pro- 
bably quite correct; but since gas has been supplied on some 
standard of quality, it has always been incidental to its 
supply that it has had to be made and distributed something 
above the ordained standard. Prof. Cobb gave no hope of 
success in designing a perfectly dependable recording calo- 
rimeter. In his opinion—and he is not very far wrong—the 
general impression that would be carried away was that the 
possibilities of error are so numerous and so difficult to eli- 
minate that the designing of a perfect instrument is going.to 
be an extremely difficult matter. Mr. Simmance was com- 
plimented by Prof. Cobb and others upon the degree of suc- 
cess he has attained. ‘There were thanks to Mr. Wood, and 
to the Birmingham Gas Department and Mr. Rhead, the 
Chief Chemist, for the facilities afforded in conducting the 
investigation. 


Criticism and Suggestion. 


Mr. Simmance was there in response to an invitation ; 
and he must have been gratified with the reception when he 
rose to speak, which testified to the appreciation of the gas 
men there of the value of the work that he has done in 


designing and in attempting to realize a perfect calorimeter. 
His remarks were both complimentary to the investigators 
but incisively critical of their conclusions under the condi- 
tions of the instrument and the research. The instrument 
works normally at 1/200th of an inch pressure; and the 
investigation dealt with gas of changing gravity, which is 
rather hard on the calorimeter. The calorimeter used was 
graded for London gas; and it had been running on London 
gas some six weeks quite satisfactorily. It was an old calo- 
rimeter designed in 1916. It was sent to Birmingham, and 
was put together and has been running, without assistance 
or advice. This is not so bad for an instrument of the kind; 
and Mr. Simmance claims that this alone is evidence of 
a distinct advance. The instrument graded for London gas 
has been used on mixed gas; and so altogether Mr. Sim- 
mance does not think that the report is quite fair to the 
instrument. His remarks and those of other speakers 
accentuate the difficulties occasioned by the chemical and 
physical characteristics of the water used. His whole argu- 
ment went to show that only a recording calorimeter that is 
absolutely and invariably accurate is an instrument that can 
be used under the Gas Regulation Act. At the same time, 
Mr. Simmance says he is told it is possible to make such 
an instrument; but he has his doubts. 

Mr. J. P. Leather, who uses moorland water, suggested the 
employment of distilled water cooled to proper temperature. 
Among other speakers was Mr. A. Blackie, of the Fuel 
Research Station, who has had a long experience with the 
Simmance instrument; and he finds it follows remarkably 
well changes of density, though it may not be correct for 
the higher densities. The burner of the instrument at the 
station used to get clogged; but since it has been altered 
there has been no trouble. He does not find the governing 
a serious matter; but the losses and gains through the walls 
of the calorimeter are much more serious. There has been 
trouble with the water owing to the fact that it contains a 
considerable quantity of unfixed CO,, which forms bubbles. 
He also spoke of the variations in the room temperature. 
While he agrees that the instrument is thoroughly suitable 
for the control of manufacture, the question of suitability for 
penal purposes is one for the Referees. Mr. Fairweather 
described the instrument invented by his brother. Dr. 
Stewart and Dr. Davidson both appeared to think that a 
recording calorimeter, however perfectly made, could not be 
a reliable instrument for penal purposes; and that proper 
official tests should be carried out with the best instrument 
that would give the maximum results. Dr. Davidson, in 
fact, asserted that a large undertaking would lose thousands 
of pounds per annum if it trusted toa recording calorimeter. 
Prof. Smithells promised that a written reply should be 
made to the discussion; and the report was adopted. But 
not before the President had emphasized the point that gas 
undertakings would not have a recording calorimeter put 
upon them by the Referees without the fullest possible in- 
quiry. He has the utmost confidence in the Gas Referees 
in respect of this particular matter. 


. 





Blue Water Gas Report. 


Attention was next directed to the sixth report of the 

Gas Investigation Committee, which deals with the process 

of blue water-gas manufacture, and for the research work in 

connection with which Dr. A. Parker is chiefly responsible, 

Prof. Cobb presented the report, and again there was recog- 

nition of the courtesy of the Birmingham Gas Committee 

and their officials in placing plant and laboratory facilities 

at the disposal of the Committee. The report has already 

been published by us; a start being made with it on 

June 15. It deals largely with the thermal efficiencies 

and the losses in blue water-gas making; and, as Prof. 

Cobb says, it will assist those who are working such plant 

(the efficiency of which being intermittent is lower than 

with the continuous processes of producer-gas making or 

complete gasification) to ascertain the direction in which to 

look for improvements in their own practice. The report 

is complementary to the previous ones into the question of 
steaming in vertical retorts, both at Uddingston and Bir- 
mingham. There is a point which can be emphasized. It 
is that both the Committee and the Fuel Research Board 
appear to be convinced that, having regard to the character of 
the coal, steaming cannot be profitably carried beyond 20 p.ct. 
It was pointed out by Dr. Parker that his investigation of 
the blue water-gas plant gave him an average efficiency of 
42 p.ct., making allowance for the raising of steam and 
the driving of the blowers. Without these allowances, the 
efficiency is 56 p.ct. This does not compare well with the 
extra gas raised by steaming charges in continuous vertical 
retorts. At the same time, the manufacture of water gas 
in an outside generator does possess certain advantages. 
Naturally, reference was made to increasing the efficiency 
by raising steam by utilizing the waste heat. There was 
comment by Sir Dugald Clerk on the low efficiency of the 
process, compared with gas-producers working continuously, 
Efficiencies of 80 p.ct. are obtained with producers; and 
85 p.ct. has often been exceeded. He indicated that much 
higher efficiencies are possible in blue water-gas making. 
Mr. E. G. Stewart was the strongest critic of the report— 
pointing out that the Committee’s efficiencies were low, 
because they have taken the gross fuel, and not the net. 
The investigators have allowed nothing for the coke in the 
refuse. He charged them with inconsistency in this respect ; 
for what they have left undone in the blue water-gas tests 
in this regard, they did in the research into the steaming 
of vertical retorts at Uddingston. Then a second point he 
made has reference to the calculations for waste-heat boilers. 
He holds that the investigators are entirely “ out of it.” 
They estimated only 69 or 70 lbs.; while, on the basis of 
the Fulham experience, they could get something of the 
order of 120 lbs., which would raise the efficiency of 
56 p.ct. up to (say) 70 p.ct. In Mr. Stewart's view, there 
is an example here of postulation versus performance. It 
will be interesting to see what the Investigation Committee 
have to say in their promised reply. In this connection, a 
study of Mr. Stewart’s previous wore on the question will 
probably be useful. 


Refracto:ies Research and Support. 

The morning sitting ended with the consideration of the 
foregoing matters. At the opening of the afternoon sitting, 
the Refractory Materials Research Committee’s report was 
presented by Mr. A. E. Broadberry, the Chairman. It will 


be remembered that the report [published in our issue for 
July 20] was divided into two sections. In the first Dr. L. 
Bradshaw and Mr. W. Emery dealt with “ Jointing Mate- 
rials for Refractories;” and in the second the same autho- 
rities treated of the ‘‘ Influence of Oxidizing and Reducing 
Atmospheres on Refractory Materials.” ‘Those members 
who had not read the report heard an admirable exposition 
of its points from Mr. Broadberry. There is one matter 
that he rightly desires should be given due prominence. It 
is that industries and manufacturers are not giving that 
support to the Refractory Research Association which the 
material importance of its work demands; and he. warns 
that, if there is not better support, the valuable work may 
fall. Improvements in refractory materials will benefit 
users to the extent of many thousands of pounds per annum; 
and this is obvious if Mr. Broadberry’s estimate be accepted 
as approximately true, that in the gas industry alone no less 
than £1,500,000 is spent annually in the renewal and repair 





of retort-settings. 
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Filling the Pores of Retorts with Carbon, 


An interesting experiment was referred to by Dr. Les- 
sing in the discussion. Ina note by Dr. Mellor at the end 
of the report, allusion was made to the results claimed by 
Dr. Lessing in a patent taken out in 1911, which results are 
said to differ from a phenomenon described by the investi- 


gators. One of the necessities in improving retort material 
is that it should be given a high porosity; and what Dr. 
Lessing set out to do was to effect a further improvement 
by filling the pores with solid carbon while the retorts are 
new. He experimented both with a fire-clay cylinder and 
with a retort in a small gas-works. The cylinder he exhi- 
bited cut through the middle. The process is to expose the 
new retorts in settings to crude gas under high pressure 
while heated; so filling the pores with carbon. The cut 
cylinder [a photograph of which we reproduce elsewhere] 
showed how effective was the experiment. The report of 
Dr. Lessing’s remarks will be found to give fuller interest- 
ing information. He believes that with retorts i situ here 
is a ready means, with a small expenditure of crude gas, to 
save a large amount of gas later on, and to avoid the draw- 
ing in of inerts. Another contributor to the discussion was 
Mr. G. V. Evers, who says a retort material containing 81 
to 82 p.ct. of silica is a sound proposition. Such material 
shows no shrinkage, and that is a very strong point. 


Steaming in Vertical Retorts. 


There was regret that Sir George Beilby was not able 
to be present at the meeting to submit the illuminating 
report on the experimental work that has been proceeding at 
the Fuel Research Station on steaming in vertical retorts, 
the publication of which began in our issue for June 8. 
But his assistant, Dr. C. H. Lander, took his place; and he 
gave an excellent résumé of the work. The research is a 
valuable one; and the results will be of considerable use as 
a guide in determining the extent to which one can go with 
steaming, using various coals of which the ones experimented 
with are representative. The discussion was highly inter- 
esting; but it covered so many points that in the main the 
full report must be left totell the tale. There are, however, 
one or two points to which we may refer here. Attention 
was called by Mr. Thomas Glover (Norwich) to the fact that 
the figures show that, as the make of therms went up, less 
heat was absorbed in the process. One would, of course, 
expect the fuel consumption would rise as the gas output 
ascended. Apparently there is some reaction of which we 
know little. This is partly accounted for no doubt by the 
fact that part of the distillation in the upper portion of the 
retort takes place by the sensible heat of the hot water gas 
taken through the retort. Thisshows what an economical pro- 
cess is the steaming of vertical retort charges. Hecriticized 
the drop in ammonia which is not in accordance with practical 
experience. There was recognition by Mr. George Helps 
of the invaluable work that the Board of Fuel Research did 
when they made the recommendations that led to the pass- 
ing of the Gas Regulation Act. Nothing has ever happened 
before in the gas industry to compare with it. But in 
regard to the paper, he regretted that there was nothing to 
show the commercial value. The point was made by Mr. 
Thomas Hardie that, from the figures in the report, it would 
seem that the much-prized (for vertical retort working) York- 
shire coal was more difficult to handle than Durham coal. 
His own experience is that, working at correct temperature, 
and throughput being in proper proportion, any coal can be 
carbonized in continuous vertical retorts. A close parallel- 
ism is found by Prof. Cobb between the results in the paper 
and the results in the Gas Investigation Committee’s report 
on steaming. Both Prof. Cobb and Dr. Parker regret that 
no thermal balance-sheet is given in the paper, but only a 
weight balance-sheet. There were again references to the 
point that the results seem to show, as in the Investigation 
Committee’s report, that steaming up to approximately 
20 p.ct. possesses distinct advantages, but to go beyond re- 
duces them. Engineer-Commander J. Fraser Shaw, R.N., 
Chief Engineer at the Fuel Research Station, and Mr. James 
G. King (Chief of the Laboratories) briefly commented on 
points raised in the discussion; but the full reply is to be 
made in writing. The former said it is a fact that less heat 
is required in the combustion chambers for the carbonization 
of coal with steam passing through the retorts, cwing tothe 
utilization of part of the heat of the coke; and Mr. King 












remarked that the chemical balance had been considered as 
well as the weight balance. 


Efficiency in Horizontal Retort Carbonization. 

We all know that the South Metropolitan Gas Com. 
pany send out nothing but straight coal gas of high calorific 
power per cubic foot, and of low incombustible content. 
There was therefore great interest in having from the Chief 


Engineer of the Company (Mr. G. M. Gill) an account of 
the methods employed by the Company in working their 
horizontal retorts (which practically constitute the whole of 
the carbonizing plant), using coals from the Durham and 
Northumberland districts. "There were no comparisons with 
other carbonizing systems in the paper, and no figures as to 
costs. It was simply a plain unadorned statement (with a 
splendid series of lantern slides to illustrate it) as to the 
methods found by the Company to be the best for attaining 
high plant and result efficiency. All members could agree 
with the two opening submissions of the author, which are 
axiomatic not only to-day, but at all times. These are the 
great need for obtaining the maximum duty from existing 
plant on account of the high cost of new plant; and the 
necessity of carbonizing coal to yield the highest quantity 
and quality of gas, coke, and liquid products. Some engi- 
neers may be disposed to put the second submission some- 
what differently, by saying “to yield the highest quantity 
of therms, and the highest quantity and quality of coke 
and liquid products.” Mr. Gill recognizes this, because 
he added that, arising from these desiderata, there is great 
need to make the coal gas of the highest quality compatible 
with the maximum yield of therms. To attain the highest 
efficiency in result, everything must be kept at the highest 
efficiency—plant, men, and methods. 

There is a tendency in these times to limit consideration 
to types of machines that operate from one side of the 
house ; but if these do not put charges into the retorts so 
efficiently as the old type of machines operating on both 
sides of the house, the accompanying advantages may be 
bought too dearly. That is not a positive statement; but it 
is sufficiently pregnant of meaning to raise an amount of 
controversy from several points of view. In approaching 
the general subject, it is well to get in mind the proportions 
of carbonizing costs. They will vary somewhat everywhere 
according to circumstances; but Mr. Gill puts forward the 
following figures as approximate as a good fundamental 
place from which to start investigation. Of every £100 
spent in retort-house operations, coal takes £68; coke for 
furnaces, £13; upkeep, £9 ; carbonizing wages, £6 ; power 
and incidentals, £4. There we see the relative importance 
of the constituents of the total expenditure; and the order 
in which work should proceed to realize the maximum eco- 
nomy. The Company have periodical systematic inspec- 
tions, based upon set standards of efficiency ; and the inspec- 
tions cost about 0°33d. per ton of coal carbonized. 

From general considerations, Mr. Gill took us to details 
of the plant and processes. First, there are the producers. 
Too little attention is, as a general rule, paid to the main- 
tenance of tight feed-openings to the producers; and much 
damage and waste of fuel can be traced to this cause. 
Clinkering-doors of producers are rarely formed air-tight ; 
and at the Company’s works provision is made against 
leaks in them. The importance of sufficient grate area is 
emphasized. Two-step grates are now used by the Com- 
pany, which has substantially increased the grate area. 
Further improvement has been made by connecting the two 
bottom steps on each side of the furnace by a grating. By 
this means, the whole grate area is maintained in a lively 
condition. ‘This has had a beneficial effect on the coke for 
sale under the conditions set out in the paper. 


Settings Design, and Working Practices. 


Considerable detail is given in the paper as to the 
construction of settings which shall have long life, and keep 
the retorts true and level throughout, with combustion 
chamber temperatures of 1300°C, For higher tempera- 
tures better materials must be used in the cross walls above 
the combustion chambers. The material should neither ex- 
pand nor contract, and should be capable of withstanding a 
working temperature of 1350° C. for (say) 2000 working days, 
and the dropping down and picking up from cold. The 
silica content of such material as is found satisfactory in 
the Company’s works varies from 86 to g2 p.ct. The funda- 
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mental principle of design has been the reduction as far as 
possible of the amount of retort heating surface covered by 
the cross walls. For many years, only 14 p.ct. of the out- 
side surface of the retorts (21 ft. by 15 ft. by 20 ft. ovals, 
machine made), from end to end has been covered by brick- 
work. This design has been completely successful. The 
composition of the retort material is given. A particularly 
interesting feature is the statement showing the working 
lives of all the retorts pulled out during the past ten years, 
with the estimated amount of coal carbonized per retort 
life. The figures show an increase in working life and 
quantity of coal carbonized, uritil in 1919 the retorts pulled 
out had a working life of 2007 days, with 2288 tons car- 
bonized per retort. The figures for 1920 were respectively 
1948 days and 2281 tons. Incidentally, Mr. Gill urges the 
need for higher quality materials. The Company are 
making experiments in the use of unburnt clay and grog in 
building retort-settings. They have an experimental setting 
which has been at work for sixteen weeks, during eleven of 
which the combustion chamber was operating at a tempera- 
ture of 1400° C., which led to the complete carbonization of 
the ordinary ten-hour charge in eight hours. There are no 
signs of failure yet. That by the way. The Company’s 
retorts are each fitted with two 5}-in. ascension-pipes; and 
great importance is attached to this. With heavy charges, 
it is held that there should not be much trouble with stopped 
pipes if the hydraulic mains are kept free from accumula- 
tions of partly distilled tar, and if the pipes are properly 
cleared with augers of suitable design. 

In working, the author defines a heavy charge as one that 
will occupy at least 66°6 p.ct. of the space in a new retort. 
The South Metropolitan practice with retorts, the dimen- 
sions of which have already been given, is 10} cwt. charges, 
with a carbonizing period of ten hours. The make per re- 
tort is, of course, important in reducing the cost of manufac- 
ture; and variations in the charges are responsible for a re- 
duction of efficiency. One cause of variation in charges is 
the size of the coal from the breakers. The speeding-up of 
the machines is also of importance—the work is done more 
quickly now than was formerly the case. The quantity of 
coal carbonized per retort per day has also an influence upon 
the quantity of coke made for sale per ton of coal carbon- 
ized. Ifa high output is being obtained from the retorts, 
the coke required for heating them is likely to be reduced 
per ton of coal carbonized. Mr. Gill went on to refer to 
several other details making for good carbonizing practice, 
in the course of which he dealt with the regulation of com- 
bustion chamber temperatures. 


Inerts Reduction. 


The Company have long had a good reputation for the 
low incombustible content of their gas. To this end, great 
care is taken to maintain mouthpieces and lids as tight as 
possible; and for this purpose the mouthpieces are re-faced 
whenever necessary. Tightness of mouthpieces, lids, and 
pipes is an important factor in reducing inerts. Regular 
tests and examinations are made to find out theleaks. The 
methods employed are explained in the paper; but for this 
review it is sufficient to say that it must be quite clear that 
leakages of gas which are disclosed when the plant is put 
under slight pressure become leaks of air when the pressure 
is again removed. Then there is also the prompt repair of 
cracks and holes in retorts. There is no doubt that a more 
thorough examination of the retorts in use in most retort- 
houses in the country would reveal a surprisingly large 
number of cracks and holes, all of which are a potential 
cause of high inerts. In the author’s opinion, the first and 
most important step to be taken is to increase the therms 
made per ton of coal. The causes that bring about high 
inerts are the self-same causes which promote loss of gas. 
In the next paragraph, another cause of inerts and another 
means of reducing them is referred to. 


Calorific Quality of Gas. 


All these matters are contributory to gas-making effi- 
ciency and quality. We come into closer contact with calo- 
rific power in considering the question of working with un- 
sealed dip-pipes. Since October, 1916, a large quantity of 
gas has been made by the Company in settings fitted with 
an arrangement by which the dip-pipes in the hydraulic 
main remain unsealed throughout the whole time the settings 


are working; the dips being unsealed only when gas making 
is stopped on Sundays and at other times. With this system 
the practice is to regulate the retort-house governors to 
maintain a level gauge in the ascension-pipes of such re- 
torts as are open during a draw; and in this way no gas 
descends nor air rises in the ascension-pipes. When all 
the retorts are shut, it is the custom to regulate the gover- 
nors to give such pressure, level gauge, or vacuum in the 
retorts as is necessary to maintain the desired quality. In 
ordinary working it is the practice to maintain a vacuum of 
7p in. in the foul main while the doors are open—thus giving 
a level gauge in the ascension-pipes and a vacuum of } in. 
while the doors are shut—this being found to be the correct 
adjustment for maintaining a quality of gas of a little over 
550 B.Th.U. gross, with a normal quality of coal. Sucha 
pull could not, of course, be exerted unless both retorts and 
retort-fittings were kept in a thoroughly sound condition. 
After instituting this system, it became apparent that it 
would be necessary to split-up each retort-house into units 
of four or five settings only, in order that the long pull could 
be worked for the maximum amount of time; and this has 
been done in several houses. By this means, the long pull 
is being worked for go p.ct. of the time, and the short pull 
for 10 p.ct. To split-up a retort-house into units, it is neces- 
sary to fit a separate retort-house governor to each unit, 
and to pass all the gas from the unit through this governor 
into the common collecting main from all units. Some 920 
retorts are working under this system; and it is probable 
that the remainder will be converted in time. At one works, 
where the system has been in exclusive use since July, 1917, 
the total inerts have averaged g p.ct. only, which would seem 
to indicate, as might be expected, that oscillation (which by 
this system is avoided) is one of the causes of the admission 
of inerts. 


Much on Calorific Value and Little on the Paper. 


The discussion on the paper was deferred to the follow- 
ing morning, and was taken after the consideration of the 
affairs of the Benevolent Fund. Some of the speakers 
missed the whole point of the contribution, which was simply 
to give an account of the methods and practices of the 
South Metropolitan Company in operating their horizontal 
settings. In this regard, there was free acknowledgment of 
the value of the paper; but several members went adrift 
in some other matters. Mr. George Helps initiated this by 
a long opening contribution in which he stated that he had 
been sending out 250 B.Th.U. gas. He was led to this 
low figure during the ‘coal strike. It is clear that, in his 
opinion, the South Metropolitan Company would do very 
much better by adopting his advice than by following their 
own considered methods. The fears as to the distribution 
of low-grade gas are also a bogey. Mr. Helps can show, 
practically dealing with 250 B.Th.U. gas, that the same 
initial pressure as when dealing with 500 B.Th.U. gas will 
do the trick. Of course, Mr. Helps may be right and he 
may be wrong in regard to the 250 B.Th.U. gas. Time 
will show. During the past few years, we have been getting 
on very well towards much lower thermal grades of gas by 
steady evolution without revolution, and the creating of 
chaos. He brought several members out showing inquisi- 
tiveness. There was the President, for instance, who 
wanted to know about the chemical composition of the inerts 
with the 250 B.Th.U. gas, and particularly the percentage 
of carbon dioxide. Mr. Helpscould not off-hand give even 
approximate figures; but he said “as little as possible of 
carbon dioxide.” He also added that, when he was sending 
out higher quality of gas, he had to carbonize 12,000 tons of 
coal brought 40 or 50 miles, while now he is able to satisfy 
his consumers by using only 2500 tons of local coal. When 
he can get the plant, the consumers will be receiving three 
times the “‘ gas” for the same money. Someone wanted to 
know the price charged at Nuneaton; and it is 3s. 5d.! 
But in a month or two the gas industry is to be astonished 
by learning what can be done for the consumer. That is 
precisely what everybody is waiting to know. Mr. Helps is 
also going to indulge in a little missionary enterprise. To 
consumers through the country, he is going to demonstrate 
that they can receive three times the gas for the same 
money ; and they will want it, and will have it. Among the 
doubters is Mr. Langlands, who does not believe ordinary 
distribution systems and meters will take anything less 
than 400 to 450 B.Th.U. gas. Mr. W. M. Carr and 
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Mr, P. S. Hoyte will be found among the sceptics regarding 
Mr. Helps’s statements as to pressure. 

There was an attempt on the part of Mr. W. H. Warren 
to bring the discussion back to the paper, and to the point 
of the methods to secure maximum efficiency from horizontal 
retort working. He commented upon the sacrifices Mr. Gill 
is making in using small retorts, and machines that preclude 
economical coal handling. His own experience at Beckton 
shows him that, though the retorts have more than 60 p.ct. 
of their surface covered by supporting brickwork and pro- 
tecting blocks, they can do the work at 100° lower in the 
combustion chambers. The excessive supervision in keep- 
ing the retort mouthpieces, pipes, and retorts gas tight 
represents further sacrifices in the cause of efficiency. He 
does not think the successful working of a retort-house 
depends on an academic perfection; and a compromise, in 
his opinion, should be made between that and getting the 
greatest number of therms per ton of coal or per pound 
sterling. There were several other points in his remarks 
that will interest. There was also Mr. W. M. Carr, who 
asked whether we are not losing touch with the incidence 
of capital in relation to the saving to be effected. 

We were taken back to calorific value by Mr. H. E. Jones, 
who correctly says that the war and the coal strike have 
taught us much. Among other things he has found is that 
the Wandsworth consumers are quite satisfied when they 
can get 450 B.Th.U. gas at a good pressure; and, if he 
had the distribution plant, he should not care to say that 
400 B.Th.U. gas would be wrong. In time we may learn 
that the best gas to supply will be something between what 
Mr. Gill distributes and what Mr. Helps advocates; but the 
point cannot yet be fixed in the existing circumstances. 
Mr. J. Wesley Whimster (noted for cheap B.Th.U. at Bath, 
without high makes) criticized Mr. Gill's apportionment of 
the expenditure in a retort-house; but his comment cover- 
ing several points requires the reader’s reference to the full 
report. Mr. Tooms believes that the regular testing of 
retort-settings by technically trained assistants pays hands- 
down. 

Though pressed for time, Mr. Gill, it will be found else- 
where, made an excellent reply. The whole moral of the 
paper is that the best must be made of the plant one has got 
until capital charges are again reduced. As to the quality 
of gas, had Dr. Carpenter been present he would have told 
the members that he is “ sitting on the fence” like every- 
body else ; and when he is convinced that a change should 
be made, he will do so as quickly as he transferred the 
South Metropolitan Company froin cubic feet to therms. 
On all the other points, Mr. Gill kept his end well up. In 
thanking him for his paper, the President pointed out that 
the crux of the whole matter is the total cost pertherm. In 
his view it would not do toalter one’s methods too suddenly 
and drastically; seeing that all distribution systems have 
been laid down on the basis of the delivery of 14 or 15 candle 
gas. Reducing the calorific power too low to-day would 
mean running into endless difficulties. 


Liberating Nitrogen from Coke as Ammonia. 


Naturally gas engineers want to realize from the 
nitrogen of the coal they carbonize as much ammonia as 
possible. It was in 1918 that Prof. Cobb in the William 
Young Memorial Lecture dealt with the influence of atmo- 


sphere upon the products of coal carbonization. A certain 
amount of ammonia comes away easily by the simple appli- 
cation of heat in an inert atmosphere; but when the evolu- 
ion has ceased, or even before that time, it is possible to 
obtain more ammonia if the atmosphere is changed to one 
which assists the process of making ammonia, or pre- 
serving it when made. In the next paper, Dr. A. C. Monk- 
house, B.Sc. (Institution Gas Research Fellow) and Prof. 
Cobb, described the course and results of a study specially 
directed towards the further elucidation of this phenomenon. 
Prof. Cobb introduced the subject, and Dr. Monkhouse (who 
has just received the degree of Ph.D.) went into the details 
of the investigation. 

Investigations into the subject have been made before; 
but it is seen that the authors have attempted to secure more 
definite and quantitative results with relation to three gases 
—nitrogen as inert (excepting in one special sense), hydro- 
gen, and steam as potentially active in different ways. At 
a latter stage they propose investigating the influence of 
these gases on the production of ammonia from the begin- 





ning of coal carbonization. The present investigation was 











directed specially towards the comparative behaviour of the 
three gases named in influencing the further yield of am- 
monia when carbonization at a low temperature (500° C ) 
had been already effected. The authors mention the work 
that has been done before by Tervet, Beilby, Anderson and 
Roberts, and Christie. One of the authors investigated the 
action of various gases on coke in relation to the recovery 
of ammonia some years ago, using a coke which was much 
softer than'a metallurgical coke, having been subjected to a 
temperature of some g00° C. He found that dry hydrogen 
did not liberate any large quantity of nitrogen from the 
coke as ammonia. The only gas to do so being steam, 
either alone or accompanied by hydrogen or nitrogen. The 
authors have attempted to throw some light on the some- 
what conflicting testimony. Their method was to take a 
particular coal, and to coke it at three definite temperatures 
—500° C., 800° C., 1100° C.,so preparing soft, medium, and 
hard coke. The action of hydrogen on these three cokes 
was then determined at three different temperatures—6o0°, 
800°, and 1000° C. In order to differentiate between any 
specific action of hydrogen on the nitrogen compounds and 
the influence of an inactive gas, similar experiments were 
made, using nitrogen instead of hydrogen. Comparison with 
steam followed. The authors proceeded to describe the 
method of preparing the three cokes. In the analyses of 
the cokes given in the paper, it is noticed that the nitrogen 
diminishes as the temperature increases. In the coke pro- 
duced at 500° C. the percentage of nitrogen was 1°87; in 
that produced at 800° C., the nitrogen was 1°34; and that 
produced at 1100° C., the nitrogen was 0°58. In analyses of 
the coke, calculated ash-free and dry, the respective nitrogen 
contents were 2'03, 1°46, and o'61. 

Taking the first experiment with 500° C. (nitrogen in coke 
1°34 p.ct.) using nitrogen gas. In the balance-sheet given 
in the paper, the authors calculate to coke the nitrogen 
obtained as ammonia as 11:7 p.ct., the nitrogen left in the 
coke 60°4 p.ct., the nitrogen unaccounted for (chiefly as free 
nitrogen) 27°9 p.ct. 

In the second experiment with 500° C. (nitrogen in coke 
0°65 p.ct.), using hydrogen gas, the balance-sheet was as 
follows: Calculated to coke, the nitrogen obtained as am- 
monia was 34°2 p.ct.; the nitrogen left in the coke, 28:2 p.ct.; 
the nitrogen unaccounted for (free nitrogen) 37°6 p.ct. 

These latter results show a very marked increase in the 
ammonia when using hydrogen—34'2 p.ct., against 11°7 p.ct. 
using nitrogen. Also that, while using the hydrogen, the 
fixed nitrogen in the coke was diminished to 28 p.ct. of that 
originally present, the corresponding decrease using nitrogen 
was very much smaller—6o p.ct. of the original nitrogen 
of the coke being left in it after treatment. From these 
two results it seems that the hydrogen with the 500° C. coke 
exercised a specific action on the nitrogen in the coke with 
the formation of ammonia in a stable condition—an action 


_which nitrogen did not exert. 


The next experiment was with 800° C. coke (nitrogen in 
coke 1:02 p.ct.), using nitrogen gas. Calculated to coke, the 
nitrogen obtained as ammonia was 0°3 p.ct.; the nitrogen 
left in the coke was 70°2 p.ct. ; and the nitrogen unaccounted 
for (free nitrogen) was 29°5 p.ct. With the same coke 
‘using hydrogen gas (nitrogen in the coke o°84 p.ct.), the 
nitrogen balance-sheet calculated to coke is as follows: 
Nitrogen obtained as ammonia, 3'9 p.ct.; nitrogen left in 
the coke, 59 p.ct.; nitrogen unaccounted for (free nitrogen), 
37:1 p.ct. In respect of the nitrogen obtained as ammonia 
(3°9 p.ct.), the evolution was not completed. Treatment of 
the 800° C. coke with nitrogen gas at 600°, 800°, and 1000°, 
therefore, removed 30 p.ct. of the nitrogen in the coke. But 
if any ammonia was formed, practically the whole of it was 
decomposed, since only 0-3 p.ct. was recovered. The hydro- 
gen gas removed 41 p.ct. of the nitrogen of the coke. Only 
3°9 p.ct. was obtained as ammonia, but evolution at 800° had 
not ceased when the temperature was raised to 1000°, 
and later experiments demonstrated that a continuation of 
heating at 800° in hydrogen would have given much more 
ammonia. In other words the experiments show that the 
removal of nitrogen between 500° and 800° C. was greatest 
with hydrogen, least with nitrogen, and intermediate with 
crucible carbonization, and that nitrogen left in the coke !s 
always more difficult to remove when the temperature 15 
higher. 

Coming to the experiments with 1100° C. coke, the nitro- 
gen in the coke equals 0°58 p.ct. Noexperiment was made 
at this stage using nitrogen gas, but hydrogen was tried at 
600° C., 800° C., and 1000° C, It gave no ammonia, aa 








OcTOBER I9, 1921.] 








GAS JOURNAL. 181 











after passing hydrogen the coke showed no diminution in 
nitrogen content. Therefore the hydrogen had not attacked 
the 1100° C. coke up to the temperature of 1000° C. It is 
a safe presumption that nitrogen would have given the 
same negative result. Summed-up the results showed that 
on a soft coke prepared at 500° C., the further action of 
hydrogen resulted in a considerable attack on the nitrogen 
present in the coke and the formation of considerable quan- 
tities of ammonia, recoverable because formed under stable 
conditions. With a medium 800° C. coke, the attack of 
hydrogen was less extensive, and the amount of ammonia 
recoverable smaller. With a hard 1100° C. coke, the 
hydrogen had no power of attack. The succeeding experi- 
ments was with 1100° C. coke using steam and hydrogen. 
Calculated to coke, the nitrogen liberated as ammonia was 
57 p.ct.; nitrogen left in the coke, 879 p.ct.; and nitrogen 
unaccounted for (free nitrogen), 6°4 p.ct. It is seen that 
while hydrogen did not attack the hard coke using steam 
and hydrogen, a slow but steady evolution of ammonia 
occurred. The balance-sheet shows free nitrogen pre- 
sumably from the decomposition of part of the ammonia 
formed. 

Of course, the action of steam on coke with liberation 
of ammonia is well established, and is the basis of the Mond 
system of gasification. The next set of experiments was 
much more searching. Nitrogen, hydrogen, and steam were 
allowed to act in succession upon the same coke at 800° C. 
Nitrogen was first used ; and this treatment was continued 
until no more ammonia came off. A stage had then been 
reached at which the formation and expulsion of ammonia 
were complete so far as an inert atmosphere could take 
it. Then treating with hydrogen more ammonia came off— 
ammonia which could not be obtained by an inert gas. This 
treatment was continued until the rate of ammonia produc- 
tion became quite negligible, at any rate for practical pur- 
poses. The hydrogen was then replaced by steam, and a 
further quantity of ammonia was obtained which it had been 
found impossible to get by treatment with either an inert 
gasor with hydrogen. The three treatments gave altogether 
So p.ct. of nitrogen in the coke as ammonia. 

In the experiments parallel determinations of sulphuretted 
hydrogen were made. It was found that there isa parallel- 
ism between the results obtained with sulphur and those 
with nitrogen. By successive treatment with nitrogen, 
hydrogen, and steam, 93 p.ct. of the total sulphur in the coke 
was obtained as sulphuretted hydrogen. 


More Investigation Needed. 


There are lessons in the paper which it will be the duty 
of gas men tosee whether they can apply in practice. This 
was emphasized by the President. Dr. Lessing would like 
the ash in the coke to be examined to ascertain its composi- 
tion with the view to see whether there is any catalytic effect 
on the constituents of the coal during carbonization. It is 
feared by Mr. W. W. Townsend that it would not in ordi- 
nary working be possible by the application of the experi- 
mental methods to increase the ammonia very considerably 
within any feasible time; and he inquired whether the 
investigators had come to any conclusion as to the time re- 
quired on an ordinary scale of working to carry out the 
reactions they described. In obtaining the extra yield of 
ammonia, there results extra sulphuretted hydrogen. The 
point made by Dr. Lessing is regarded by Prof. Cobb as 
quite a good one; and the information he desires is to be 
added to the report in the “ Transactions.” Concerning 
Mr. Townsend's points, the account of the investigations 
must be taken as having established certain facts, and from 
this stage investigation will have to be made for further 
information. As to more sulphuretted hydrogen being 
obtained, Prof. Cobb does not look on this with the slightest 
apprehension, because the sulphur obtained as sulphuretted 


hydrogen will come in for service for sulphate of ammonia 
making, 


Tar Distillation. 


The composite paper presented to the proceedings by the 
Society of British Gas Industries (a summary of which was 
next read by Mr, Fred. J. West) is divided into two parts— 
One dealing with tar distillation, the other with sulphate 
of ammonia manufacture. The paper is illustrated by no 


concisely with tar distillation and sulphate of ammonia 
manufacture by different plants, the contribution should be 
in the permanent possession of every gas engineer and gas 
chemist, 

In the tar-distillation section, the Chemical Engineering 
and Wilton’s Patent Furnace Company, Ltd., are the first 
contributors. Following Messrs. R. & J. Dempster describe 
the Dempster tar plant; Messrs. W.C. Holmes & Co., Ltd., 
the Hird distilling system; and Messrs. C. & W. Walker, 
Ltd., the Walker plant. This is a very opportune paper, 
as all gas managements are highly desirous nowadays of 
making the utmost possible out of their liquid secondary 
products. There is commercial advantage in dealing locally 
with the liquid products, as not only is money saved in 
the transport of useless material, but local demands are 
more easily met, and more money is made from the products. 
Every year the number of gas undertakings distilling their 
tar increases ; and a large number of the smaller companies 
dehydrate their crude tar. This change has been brought 
about (as the Chemical Engineering Company point out) by 
three factors, two of which have already been noted: The 
desire for additional revenue from the secondary products ; 
and the ready market assured by the greater demand for tar 
products and dehydrated tar. The third is that modern de- 
hydration and distillation plants have made the processes 
very much simpler, and at the same time have greatly 
reduced the necessity for having highly technical supervision. 
We cannot here describe the plants in detail. But as to 
dehydration, this has become necessary for readily disposing 
of tar locally. Simplicity of design has endowed their func- 
tions with simplicity. Safety has been studied, and so has 
efficiency of heating with the view to a low fuel account. 
Maintenance costs have likewise been brought low. The 
Chemical Engineering Company have a preference for 
breeze or small coke as fuel. In respect of tar distilla- 
tion, the three kinds of plant—intermittent, semi-continuous, 
and continuous, have individual advantages, according to 
the quantity of tar, its nature, and the labour conditions 
existing. With the Wilton plant, it is mentioned that the 
complete distillation requires one man in attendance to deal 
with (for example) 40 tons of crude tar per day. 

In the description of the Dempster plant, it is held that 
the ideal plant is one which provides means for making 
dehydrated tar or completing the distillation at will. The 
intermittent system not only performs these functions, but 
enables any type of tar to be distilled without risk of mixed 
fractions ; the “‘cut”’ being made according to test. The 
nécessity is emphasized of giving due consideration to local 
conditions in the lay-out of the plant, in order to avoid un- 
necessary pumping of tar and fractions; and the condensers 
and oil-tanks should be erected high enough to allow the oils 
to gravitate into the tank-wagons. Other considerations are 
described in connection with the planning of the plant to 
avoid labour and promote convenience in working. ‘There is 
good advice in all this. Though not essential, the use of a 
preheater is advocated, as it means a considerable saving 
in both fuel and time. Each part of the plant is fully 
described. 

Explaining the principles and design of the Hird plant, 
Messrs. Holmes & Co. show that the chief features are: 
Cast-iron constructions where convenient, continuous opera- 
tion with heat recovery, heating surfaces in readily replace- 
able form, and a simple system of temperature control. 
The complete tar-distilling sets are in four standard ratings : 
20, 30, 50, and 100 tons per day. The means of heating 
adopted are both gas and breeze firing; but it is held that 
the former shows considerable advantages, particularly with 
regard to the saving of labour. The contribution deals in 
detail with the plant, and gives some useful information re- 
garding the temperature steps in the circuit. Thecomplete 
plant can be used for dehydration; but there is a design 
specially adapted for the purpose, in which coke firing is 
almost invariably utilized. 

In their contribution Messrs. C. & W. Walker illustrate 
a plant which embodies their latest improvements in tar 
distillation to once-run fractions (without refining), includ- 
ing dehydration. The particular plant shown is capable of 
dealing with about 15 tons of tar per twenty-four hours. 
Again we have a description of the plant in detail from main 
still to pitch cooler. It is stated that the plant requires 
careful supervision, but is simple to work and safe in its 
working, and is capable of producing soft, medium, or hard 
pitch, and runnings from the secondary still can be made of 





less than fifteen plates ; and as a piece of literature dealing 


dehydrated tar suitable for road-spraying purposes. 
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Sulphate of Ammonia Plants and Neutralizing. 


The same firms in section two of the paper describe 
the latest forms of their plants for sulphate of ammonia 
making. The contributors are given the reverse order in 
this section; and so attention is first directed to Walker’s 
sulphate plant. The firm submits, as a general proposition, 
that the most profitable method to adopt is to work-up resi- 
duals into valuable marketable products on the works. More 
especially is this so in regard to ammoniacal liquor, as the 
cost of transport, considering the amount of water in the 
liquor, is very considerable ; and with higher railway rates 
in prospect, the transport question becomes more important 
than ever. Two plants are illustrated—one capable of 
producing 5 tons per twenty-four hours, the other 3 tons. 
The arrangements of the plants are identical. In each case 
neutralizing apparatus is included on the South Metro- 
politan plan. This provides for neutralizing the sulphate by 
means of condensing the vapours from the fixed ammonia 
portion of the still, diluting the solution of ammonia thus 
obtained until its strength is such that it loses practically no 
ammonia at the temperature at which it is used, and then 
treating the crystals of sulphate of ammonia in the centri- 
fugal drier at 75° C. 

It was the middle of last century that Mr. Cartwright 
Holmes erected plants for the production of ammonia, in 
which he employed for the distillation process an ordinary 
egg-ended externally fired boiler; the ammonia being ab- 
sorbed in acid solution contained in a brick chamber, lead 
lined. The process was, of course, intermittent. From 
those days progress has been made in the plant supplied 
by Messrs. W. C. Holmes & Co., Ltd. The latest improve- 
ments have for their purpose the fulfilling of two paramount 
requirements: (1) To economize to the greatest possible 
extent, the consumption of steam, lime, cooling water, &c., 
and the labour necessary to work the plant. (2) To make 
it possible to maintain full output for the longest possible 
period of a run, and this without loss of efficiency, or the 
employment of an undue amount of skilled supervision. 
The paper gives the details of the plant, and the process of 
operation. In regard to neutralizing the product, the firm 
remark that there are at present in use two methods of 
neutralizing the salt as produced from the centrifugal drier. 
First is the Adam process, in which the sulphate is arranged 
in heaps, and subjected to impregnation by dry ammonia 
gas being passed into the heaps under pressure, and neutral- 
izing the acid remaining. In the second, the crystals are 
treated in the basket of the drier by means of water and a 
weak solution of ammonia, two or three centrifuges being 
carried out on each charge treated. In both cases the gases 
are diverted from the fixed portion of the still, and con- 
densed and cooled in a dephlegmating column or water- 
cooled condenser. 

In their contribution, Messrs. R. & J. Dempster point out 
the necessity for sulphate of ammonia plant receiving very 
careful consideration, and emphasize the importance of 
attention being given to those details (often miscalled small) 
which tend to continuous and comfortable working. In 
their contribution they point out in some detail the most 
important matters that require consideration in a sulphate 
plant, dividing these under the headings of construction, 
working, and cleaning. Although these conditions number 
some two dozen, the firm claim that they are all embodied 
in the Dempster plant described. They submit that the 
plant is the result of experience gained through an appre- 
ciation of the paramount importance of a process that re- 
quires a minimum of expert attention. The neutralizing 
apparatus is designed to take the place of the drainer. It 
consists essentially of a circular tapered vessel with per- 
forated bottom, into which the salt from the saturator is 
passed in a reasonably wet condition so that it will settle 
evenly, The vessel rests on a cylindrical shaped receptacle, 
so designed that any liquor or vapour passing into it from 
the vessel above does so through a central pipe. Two out- 
let pipes are provided, one near the top for suction, and one 
near the bottom leading to the saturator or well. The 
mother liquor is drawn from the salt by suction. The liquor 
forms an acid seal, and traps any ammonia (solution or 
vapour) subsequently drawn down from the draining vessel 
—returning it to the saturator either direct or vid the well. 
From this point the method of working may be varied as 
each case demands. A wash with a small quantity of water 
may be given or asolution of ammonia may be applied; the 
excess being drawn through by suction, or a cover with 





flexible or jointed connecting pipe may be used, and the salt 
treated direct with ammoniacal vapours. If desired, this 
may be followed by treatment with steam. The paper also 
alludes to the manner in which the recovery of a washing 
solution of ammonia is carried out. The ammonia solution 
can be worked up to any desired strength, and just so much 
of it used as is necessary to neutralize the salt ; a very small 
quantity generally being required. The liquid ammonia is 
stored in a tank at a convenient height for spraying the salt 
in the vessel first referred to, and after use is run from the 
receptacle beneath, either directly into the saturator or into 
the mother liquor well. 

The contribution of the Chemical Engineering and Wil- 
ton’s Patent Furnace Company, Ltd., opens witha reference 
to the advances that have been made in the process of sul- 
phate of ammonia manufacture. In the course of this they 
refer to the “ Wilton” automatic discharger, which was in- 
troduced by the late Col. T. Wilton during the time he was 
with the Gas Light and Coke Company. This automatic 
discharger is really an air-lift, with steam substituted for 
air. It discharges the sulphate from the top of a saturator, 
so that the mother liquor returns by gravitation without 
cooling, pumping, or ejecting. This innovation made pos- 
sible the closed saturator, and was the foundation of the 
Wilton system. The paper refers to the chief points of a 
good installation of plant. The contributors mention that 
there is much to do in the future to improve existing work 
and the quality, chemically and physically, of sulphate. 
Alluding to quality, there is comment on the progress made 
in this respect. Now the sulphate may be produced entirely 
free from acid, and, where necessary, in the form of dry 
powder. The importance of this is accentuated by refer- 
ence to the competition from abroad, and the immediate 
prospect of a new fertilizer at home. The facts constitute 
a definite call for improvement to ensure that British sul- 
phate may be at least equal to the best article from else- 
where. The point is also made as to obtaining the maxi- 
mum quantity of sulphate from the liquor and acid used. 
In the manufacture there are losses of ammonia, acid, and 
mother liquor. The sources of the losses are mentioned; 
and it is shown how they are practically prevented from 
happening in the firm’s plant. Each item in the plant 
receives descriptive notice ; and the contributors then refer 
to the process of neutralizing after whizzing. Briefly in 
the Wilton system neutralizing is carried out by running a 
charge of about 2 gallons of cold alkaline solution into the 
rotating basket. The alkaline solution contains free am- 
monia; and this combines with the free acid forming more 
sulphate. The actual amount of free ammonia necessary to 
neutralize a charge has been found to be less than the theo- 
retical quantity; but this is due to the washing action of the 
liquid passing through the basket. In neutralizing the free 
acid, any pyridine which may be present is given off. The 
quantity of pyridine varies according to the method of work- 
ing the saturator, and may be reduced to quantities that have 
not yet been found detrimental. In many cases there is no 
smell of pyridine; and this is probably due to the original free- 
dom of the ammoniacal liquor from tarry matter. There are 
two methods of obtaining the alkaline washing liquor used in 
the Wilton system. The first is, concentrating and condens- 
ing a small quantity of ammonia vapour from a point in the 
liquor still, and adding the strong solution to cold mother 
liquor in a mixing-tank. The second is by a generator pro- 
ducing household ammonia from mother liquor and lime. 
This method is only recommended when there is a desire to 
sell the surplus for domestic use, or when it is found that the 
liquor is too weak or the liquor still not suitable for the first 
method. The tendency to make too much mother liquor in 
neutralizing has been overcome in the Wilton system by 
using saturated washing liquor, instead of a weak aqueous 
solution of ammonia. 


Practical Experience with Tar Plants, 


The contribution was correctly described by the Presi- 
dent as an excellent “ book of reference ” with regard to tar 
distillation and sulphate of ammonia manufacture. It forms 
a valuable supplement to the contribution on carbonization 
which the Society of British Gas Industries made to the 
Institution proceedings in 1920. But there is a big hiatus 
between carbonization and the working-up of the liquid pro- 
ducts, which it is hoped the Society will be able to fill up so 
as to complete the books of reference. A feature of the dis- 
cussion was the relation of experience on the working of tar 
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distillation plants by Mr. S. A. Wikner, of Newcastle. He 
likes the continuous process. It is a beautiful one; and, 
when understood, it can be worked without much trouble. 
It is quite safe, which is more than can be said about the 
pot still. But he has unquestionably an affection for the 
double-pot still from the works’ costs point of view, owing 
tothe amount of work that can be got from it with only one 
man in attendance. The continuous still, too, though easily 
repaired, is rather expensive. There were several other 
points in his remarks, which he concluded by advising that 
small and medium-sized works should pool their tar; for 
there is greater economy in regular tar distillation. Testi- 
mony was borne by Mr. J. P. Leather to the ease with 
which the Hird tar plant can be worked; but he has not 
been satisfied with the amount of heat used, though he has 
reduced the quantity of gas consumed very considerably, by 
obtaining more perfect combustion in the heating tubes. 
A curious thing is that, though so much is said in the paper 
on sulphate making and neutralizing, the subject escaped 
attention in the discussion. 


International Commission on Illumination. 

Science knows no boundaries; and therefore it is well 
that there should be international agreements on terms, 
quantities, methods, measurements, standards, and what- 
not. This is what the International Commission on I]lumi- 


nation are trying to effect. On the Commission are repre- 
sentatives of several countries, Great Britain included. The 
Institutions of Gas and Electrical Engineers, the Illumina- 
ting Engineering Society, and the National Physical Society 
are all represented. Mr. Robert Watson is the representa- 
tive of our own Institution; and he now made a report on 
the proceedings of the Commission, whose activities have 
until lately been suspended on account of the war. The 
report was of considerable length. It includes an historical 
narrative, showing what led up to the formation of the 
Commission ; and then an account was given of the second 
session held in Paris last July. 

On that occasion the British proposal was discussed for 
the official adoption, as the international unit of candle 
power, of the international candle as defined by the three 
national standardizing laboratories of France, Great Britain 
(National Physical Laboratory), and America in 1909 ; and 
subsequently there was adoption, with the following adden- 
dum: “ This unit has been preserved by means of incan- 
descent electric lamps by these laboratories, which remain 
charged with its preservation.” There were reports and a 
good discussion by the representatives of the different 
countries on definitions and units; and “ luminous flux,” 
“luminous intensity,” and “ illumination ” were all paraded 
and examined from the point of view of each country. A 
small Committee considered the terms, and produced a series 
of definitions, which were accepted with an amendment. 
As amended, the definitions will be found in the report by 
Mr. Watson. 

From America a report was submitted on primary stan- 
dards of light. The practical conclusion of the work is that 
one can adopt provisionally for the brightness of a black 
body, at a temperature of 2077° absolute, the value of 70-2 
candles per square centimetre. This temperature is that at 
which the black body has the same colour as the electric 
lamps used by the national laboratories. The conclusions 
are not perhaps definite. But their publication will pro- 
bably stimulate other experimentalists ; and, after further 
investigation, it may be possible ultimately to determine the 
Primary standard of light. Here we will by-pass the re- 
ports on heterochromatic and physical photometry. 

Following papers on industrial and school lighting, some 
tules were adopted tentatively on lighting factories, mills, 
and other workplaces. These are given, with the minimum 
foot-candles required on the space or at the work. The 
American code for school lighting is also reproduced in the 
report. There is something to be said for the opinions of 
those who contend that legislation on industrial lighting 
should be confined only to safety, and not to efficiency light- 
ing—the latter being a matter of variation according to 
working conditions and circumstances. A Committee are 
80lng to study the question generally, with a view to pre- 
senting a report at the next meeting of the Commission. 

here is no question that the International Commission 
are doing very useful work, which will go far to promote 
Scientific study and treatment of illumination. Mr. Watson’s 
report is both comprehensive and intelligible even to those 





who have but scant acquaintance with the subjects dealt 
with. But scant acquaintance or otherwise, the importance 
of the questions will be generally admitted. 


Home Office Report on Factory Lighting. 

There was not much discussion on the report; but the 
President mentioned that the Council of the Institution were 
keeping in touch with the Home Office Committee dealing 
with the subject of the illumination of factories. A com- 
ment on the report of the Committee was made in the 
“JourNAL” for Aug. 17 [o. 370]. The opportunity was 


taken to invite Mr. A. Phillips to give some information 
as to lighting experiences in America. 


Life of Gas-Meters Joint Committee. 


This report was next presented by Mr. B. R. Parkin- 
son. It was printed in our columns on Aug. 17 [p. 377]. 
It will be remembered that it covered a wide range of topic. 
There is the continued investigation into chemical and 


physical causes of internal corrosion; a report on lubri- 
cating meters by spraying, and the effect on meters of intro- 
ducing oil vapours into the mains ; comparison of notes 
with a similar Committee of the American Gas Association ; 
work with reference to the amendment of the Sales of Gas 
Act; and the tabulation of new standard sizes of meters 
with revised denomination. As to the last-named matter, 
the President mentioned that the new sizes would be ready 
before the end of the year. In seconding the adoption of 
the report, Mr. A. W. Glover expressed the view that all 
meters should be examined once every seven years. A 
question was put by Mr. D. T. Livesey as to the connec- 
tions of meters being made tothe sizes of iron pipes; while 
Mr. H. Kendrick suggested voltaic electricity as an explana- 
tion of some of the destruction that is going on. In a wet 
meter there are all the elements necessary—two dissimilar 
metals, and an acid liquid. There was comment by Mr. 
Thomas Glover (“S.B.G.I.”) as to the beneficial effects of 
the inquiry that was started by the Joint Committee seven 
years ago, and how it has expanded to matters other than 
the one which was the original incentive to the inquiry. 
The investigation has tracked-down the trouble experi- 
enced to certain sulphur and cyanogen compounds in the 
gas. As to the question of oil-spraying, he warned that ex- 
cess in this direction might have a detrimental effect upon 
the stuffing-boxes of meters. He suggests that a heavier 
oil should be tried than has been used up to the present. He 
acknowledged, too, how much in these matters the members 
of the gas industry are indebted to the President and the 
Gas Light and Coke Company. 


Hydrocyanic Acid. 


Others spoke, including Mr. Leather and Mr. Hoyte, 
the latter of whom wanted to know something as to how 
the work was proceeding in respect of a practical process 
for trapping that vicious compound hydrocyanic acid. To 
this the President replied that, as progress was made with 
the work on which Mr. Taplay is engaged, it would be 
reported through the Technical Press. In the reply to 
the discussion on his paper read later, Mr. Taplay gave 
some information as to the successful work that was being 
done with chalk broken to the size of hazel nuts, and used 
inascrubber. The chalk in the scrubber will be washed 
occasionally with water, so as to present fresh surfaces to 
the gas. He is hoping soon to give the members a fresh 
“ tit-bit’” on this subject ; but he wants first to be perfectly 
sure of his ground. 


External Corrosion of Pipes. 


It is not only internal but external corrosion from 
which pipes may suffer; and in a paper Mr. J. G. Taplay 
dealt with two forms of corrosion which he has recently in- 
vestigated, and which took place, one in acid earth and the 
other in alkaline earth. One was a high-pressure steel 
service that was found badly corroded though wrapped in 
hessian and bitumen. The earth surrounding the pipe con- 
tained acetate of iron, together with dextro-glucose, and had 
intermingled all sorts of rubbish, including decaying vege- 
table matter. Calcium in various forms was also found, 
indicating the presence of bacterial action. A new pipe was 
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laid, and protected by hydraulic cement. As this may be | 
considered costly, Mr. Taplay suggests that a heavier coat- 
ing of hessian and bitumen might answer the same purpose. 
. Regarding the corrosion of iron services in ground of an | 
alkaline nature or iron fittings in plaster, water must be 
present to promote the deteriorating action. Investigation 
shows that in every case the corrosive agent is calcium 
bicarbonate. It has been found that this form of alkaline 
corrosion proceeds just as rapidly as does acid corrosion. 
The paper is extremely interesting. 

The President had no idea until the paper was read that | 
gas-pipes were subjected to so many dreadful conditions ; 
and it is a wonder, in his opinion, that pipes last so long as 
they do. Mr. Leather related experiences he has had with 
pipes in clay soil; and the President with pipes at Beckton in 





made-up soil subjected tothe action of brackish water. All | 


the iron appeared to have been dissolved out of the pipes ; | duly observed. There were more of them than we expected— 
It was pointed | 


out by Mr. Taplay that very often clay will hold a lot of | 


and they were nothing but graphite pipes. 


water ; and calcium being in the clay with the water will do 
the trick. 


New Honorary Member. 


concurrence of the members, the name of Mr. Thomas 
Settle has been added to the roll of honorary members, for 
his pioneer work at Exeter in connection with vertical 
retorts. This is a richly deserved honour. 


Miscellaneous. 


A message was received from the Société Technique, 
conveying to their British colleagues assembled in London 
best wishes for their meeting. It was mentioned by the 
President that, at the next annual meeting, our French 
colleagues are coming over with their ladies; and for this 
and other reasons—one being Mr. Thomas Hardie’s eleva- 
tion to the presidency—London has been selected for the 
meeting. The Presidents of the Société Technique du 
Gaz, and the American and Italian Gas Associations, were 
elected honorary members. It was also mentioned that 
Sir Dugald Clerk has offered to collate, and pay the expense 


of doing so, the various papers he has written relating to | 


the question of thermal efficiency. There was a vote of | ance of the Gas Light and Coke Company) that allowed mem. 


thanks for everybody who has been associated with the 
work of the Institution during the past year or rather fifteen 
or sixteen months, and with the annual meeting by contri- 
butions and so on. 

An enlivening geniality prevailed during the transaction 
of these matters; and in this atmosphere ended the busi- 
ness proceedings of a meeting which has given all profes- 
sional gas men many points associated with topics of current 


direction in their daily work. 


of the gas. 





RECEPTION AND DANCE, 


The reception on Tuesday evening, by the President and Mrs, 
Goulden, was an event successful in the highest degree. It was 
at the place of several previous similar happy gatherings—the 
galleries of the Royal Institute of Painters in Water Colours, 
Piccadilly. The acceptances for the occasion reached what we 


believe to be the record number of about 550; but, numbers not. 
withstanding, both the President and Mrs. Goulden stoutly stood 


| their ground, and, with the utmost happiness and cheerfulness, 
| received their guests as they came in pairs or singly. The stream 


for an bour or more seemed as though it was never going to end; 
but there was no tiring of the President and Mrs. Goulden—on 
the contrary, their pleasure seemed to expand as the number of 
guests grew. Then at length, when the formality was over, they 
moved about among their friends in the large room allocated to 
dancing, in the refreshment rooms, and the lounge. By the way, 
the suggestion that orders and decorations should be worn was 


decorations of all kinds. And not by any means the least inte. 
resting on the President’s coat was noticed the miniature of the 
medal of the Metropolitan Special Constabulary that was recently 
presented by H.R.H. the Duke of York. Roaming round, one 


| came across the Right Hon. Sir Daniel Ford Goddard, Sir 
| Arthur Duckham, K.C.B., Sir Dugald Clerk, Mr. D. Milne 


By the unanimous vote of the Council, and the hearty | Gen. Mowat, the Secretary of the Institution of Mechanical Engi- 


Watson (the President of the National Gas Council), Brigadier. 


neers, and Mr. Harry E. Jones. Among the members of the 
Institution were members of the Society of British Gas In- 
dustries and of the British Commercial Gas Association, together 
with officials of every organization—all accompanied by their 
ladies. During the reception, there was music by Peacock’s 
orchestra; and then dancing commenced. There was no lack 
of dancers; and our old friend “ H. E. J.” took his place on the 


| floor in the one step, the fox trot, and other dances, with all the 


vim and gracefulness of youth. It was a happy evening. All 
were loth to quit, and not a few saw the programme of dances 
through to the very end. The hands of the clock were fast 
approaching midnight when the last of those who had indulged 
in the pleasures and reunions of the evening were leaving. 


AT No. 1, CARLYLE SQUARE. 


The Recording Calorimeters under Observation by the 
Gas Referees. 


The kindness of the London County Council (with the assist: 


bers of the Institution of Gas Engineers to visit the testing. 
station at No. 1, Carlyle Square, Chelsea, to see the recording 
calorimeters installed for trial by the Gas Referees, was greatly 


appreciated. The interest is shown by the fact that on the two 
days of the meeting something like 150 members visited the 
station. In addition to the Simmance, Thomas, and Fairweather 
instruments, there were also seen a Beasley recorder, and a Brady 


; ; : : | calorimeter—the last-named being not a recording instrument, 
technical importance for further consideration, and perhaps | 


but a means of obtaining a rough measure of the calorific value 











RESEARCH 


Tue meetings of the Institution on Tuesday and Wednesday 
were technically highly interesting and instructive. Not less so 
were the visits paid on Thursday to the East Greenwich works 
of the South Metropolitan Gas Company and to H.M. Fuel 
Research Station, which has an independent place on the works, 
and is controlled only by the Director of Fuel Research (Sir 
George Beiby, F.R.S.), his colleagues, and his staff. 
extremely fitting that the members of the Institution should on 
this occasion have paid a visit to both places, in view of the 
papers by Sir George Beilby and by Mr. G. M. Gill at the meet- 
ings; and it was kind of the President of the South Metropolitan 
Company (Dr. Charles Carpenter) and his co-Directors and Sir 
George to invite them, and particularly generous of the former to 
entertain such a large number of visitors to lunch. 

The acceptances for the occasions numbered some 450. 


sequently there was great animation in Grosvenor Gardens 
between 9.30 and 1o o'clock on Thursday morning, when motor 


VISIT TO THE EAST GREENWICH GAS-WORKS AND THE FUEL 








It was | 


Con- | 








STATION, 


charabancs were lined-up there on both sides, and men wefé 
busily looking out for the vehicles bearing the letters in the pat- 
ticular groups to which they had been allocated. Mr. Dunn was 
| there marshalling his big flock; and he did it so well that we were 
not much behind scheduled time in starting off on the journey to 
East Greenwich. 


INSPECTION OF THE Works. 


Arrriving at the works we found the General Manager (Mr. F. 
M‘Leod), the Chief Engineer (Mr. G. M. Gill), Mr. E. V. Evans, 


Mr. Thos. Curr, Mr. T. S. F. Gibson, and others looking after the 
reception and division of the big company into parties, each being 
properly labelled with a numbered button showing the party to 
which he belonged. There is one thing which all can admire 
about the assistants of the staff of the Company ; and it is that 
they know their “jobs” so thoroughly that they make excep- 
tionally good guides round any one of thestations. What we have 
experienced before, we experienced again on this occasion ; a0 

so the thanks of the visitors are due to one and all of these 
gentlemen for their services in making the inspection of the works 
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so interesting. They were: Dr. Anderson and Messrs. Andrews, 
Nash, Howes, Payne, Cox, Barnett, Thomas, M‘Leod, Irving, 
Redwood, Wilkinson, James White, Frank White, Everett, Bull- 
ing, Kingsbury, Simms, Symonds, and Mitchell. 


Everything was inspected—including the calalytic purification 
plant—from retort-houses to gasholders and district governors. 
From a neat brochure distributed among the visitors, we take the 
following general particulars ; 


The Company have six stations at which the manufacture of gas is 
catried on. These are known as Bankside, Greenwich, East Green- 
wich, Old Kent Road, Rotherhithe, and Vauxhall works, the total 
area of which is approximately 170 acres, The coal used for gas- 
making is principally from Durham. Some 60 p.ct. of it is brought by 
ships belonging to the Company (eight in all, having an average carry- 
ing capacily of 2150 tons) to the piers at the Rotherhithe and East Green- 
wich works, where it is unloaded by hydraulic cranes, fitted with self- 
acting grabs. At these two works, the coal is dealt with for the other 
stations. It is unloaded from the ships into barges and conveyed by 
the Company's tugs to the works at Bankside, Greenwich, Old Kent 
Road, and Vauxhall. The importance of the quick dispatch of the 
steamers may be gauged by the fact that a maximum of about 5200 
tons of coal is carbonized per day during the winter months when the 
works are on “ peak” load. In addition to this amount, provision has 
to be made to meet the holding-up of supplies from the collieries or 
possible difficulties in transport ; and this is effected by the storing of 
coal at the East Greenwich and Old Kent Road works to the extent of 
250,000 tons. The coal is carbonized in retort-houses, of which there are 
seventeen, mainly containing beds of horizontal retorts. Their aggre- 
gate gas making capacity is 357,500 therms perday. The carbonizing 
period in present circumstances is ten hours; and the average weight 
per charge is from 10} to 11 cwt. The maximum make of gas, and 
the coal carbozized per day at the respective stations, is shown by 
the following table: 


Coal Carbonized. Gas Made. 

Tons, Therms. 

Bankside . > eo he ee 11,000 
West Greenwich . . . . . 1970 11,700 
East Greenwich .. . . . 2300 165,000 
Old Kent Road. . ... . 840 58,000 
Rotherhithe. ...:« << ‘s + Go 41,000 
ee ee 71,500 


Gas is stored in nineteen holders; the total storage capacity being 
over 46,009,000 c.ft. (253,002 therms). The largest holder is at East 
Greenwich and has a working capacity of 12,0c0,000 c ft. (66,000 
therms). The central distributing station is Old Kent Road, which is 
connected by maias with the other stations. In the case of East 
Greenwich, the main is about four miles in length, and is constructed 
of 48 in. diameter cast-iron pipe. Transference of the gas is effected 
by meaus of non-positive fans of the Sturtevant, Buffalo, and Rateau 
type. 

In the manufacture of gas it has been the practice to devote great 
care and attention to the maintenance of a high standard of efficiency 
in the retort-houses, which are subj:ct to severe tests, such as putting 
under pressure for the discovery of leaks on ascension-pipes, doors, &:., 
detecting likely sources of loss in the hydraulic mains, compressed air, 
and hydraulic po ver plants generally, the time taken in charging and 
discharging retorts, the heats in combustion chambers, and other 
points of importance where loss in efficiency is likely to occur. 


The Company make and supply coal gas only, which entails the 
handling of proportionally large quantities of residuals. During the 
yeat ending Dec. 31, 1929, these amounted to the following figures : 


Coke. Tar. 


Ammoniacal Liquor (8 cz.), Breeze. 
Tons. Gallons. Gallons. Tons. 
743,982 ee 11,248,828 47,466,864 125,958 


The coke is sold into vans, ships, barges, and railway trucks; the 
Maximum amount so dealt with during any one year representing 
620,878 tons. The tar is lightered in tank-barges to the tar-works at 
Ordinance Wharf, where it is first distilled into primary products—the 
principal being pitch, anthracene, creosote oil, light oil, and naphtha. 
The liquor is also lightered in tank-barges from the various up-river 
stations and delivered to the East Greenwich Works, whence it is 
pumped to the Chemical Works at Phoenix Wharf for conversion into 
sulphate of ammonia. It is at this station also that the major portion 
of the spent purifying material used in the extraction of sulphuretted 
hydrogen from the gas is converted iato sulphuric acid. This spent 
material is not usually sent from the works until the sulphur content 
has reached about 45 p.ct. on the wet basis. 

The East Greenwich works is the largest of the gas-making stations 
of the Company ; the total area of it being approximately 152 acres. 
The coal is brought to the unloading jetty by steamers carrying from 
1cdo to 4500 tons ; the vessels are berthed at high water alongside the 
j tty, and are discharged at the rate of 2500 tons per tide. Four 
bydraulic cranes, fitted with self-acting grabs of 14 tons capacity, un- 
Jo id the coal from the ships’ holds, discharging it into storage hoppers 
hiving a capacity of 173 tons, from which it is removed by trains of 
fourteen wagons, each holding 5 tons, drawn by s‘eam locomotives. 
The retort-houses, five ia all (one of which only contains twelve set- 
tings), are 485 ft. long by 71 ft. wide, running parallel to the river, 

‘aving 45 Setuings of ten retorts to each house, with an aggregate capa- 
City of 165,000 therms per day. The capacity of each coal-store is 
about (600 tons. The charging machinery in all the retort-houses is 
of the Arrol-Foulis type, the coke being discharged by Hunter-Barnett 
pushers, worked by hydraulic pressure. The time taken for charging 


the retorts averages approximately thirty secoads, and the discharging 
28 seconds, per retort. 


pound horizontal engines, working two exhausters each ; thence pas- 
sing to the Livesey washers, which are worked three in a set. 
are placed at different levels, so that the liquor which comes from the 
scrubbers flows through by gravity, thereby saving the expenditure 
of power for pumping. Scrubbers are provided in sets of two or 
three, clean water being used for the extraction of the final traces of 
ammonia. 
with oxide of iron—first, through the primary boxes, which are four 
in number, and measure 70 ft. by 30 ft. by 5 ft.; then to the sulphur 
extraction plant; and back to the secondary boxes, where the sul- 
phuretted hydrogen generated as a result of the decomposition of sul- 
phur compounds is removed. The gas then passes to rotary washer 
scrubbers for the removal of naphthalene. 


works. 
ground level. 


These 


From the scrubbers the gas passes to the purifiers, charged 


These washers are charged 
with anthracene oil, which is specially prepared at the Company’s tar- 

The station meters are sunk in concrete tanks below the 
Special mention should be made of No. 2 holder, owing 
to its exceptional capacity. The construction of this holder was largely 
the outcome of the skill of the late Sir George Livesey. It has six 
lifts, two of which rise above the framing; the diameter being 300 ft., 
and the depth of the tank only 32 ft. 


After the inspection of the works, the large company met again 
outside the Institute buildings attached to the works. On the 
green in front of the main entrance, a large marquee had been 
erected, in which were shown the numerous appliances upon which 
the name of “ Metro” has been conferred. These appliances 
have secured enormous popularity in the district of the Com- 
pany; and we know that further afield there are consumers of gas 
who have a strong preference for them. A great number of the 
visitors inspected the appliances. Subsequently, the whole party 
was grouped, on a portion of the enclosure, and a photograph was 
taken. It is interesting to put on record that this photograph was 
taken at the request of the United States Government ; it being 
desired to add to the collection in the War Museum at Washington 
groups of members of those British Technical Institutions who 
specially assisted in the work of the Explosives Supply Depart- 
ment of the Ministry of Munitions during the war. 


THE LUNCHEON. 


Very complete arrangements had been made withio the Insti- 
tute for the comfort and convenience of the visitors; and in the 
fine large hall the guests, numbering we believe some 450, sat 
down to lunch at the invitation of the President of the Company 
(Dr. Charles Carpenter) and his colleagues of the Board. The 


tables were attractively decorated; and during the luncheon the 
“Metrogas” band, under the conductorship of Mr. Sydney 
Herbert, played some beautiful selections of music. As hosts, 
the Company are as perfect as they are in their policy of con- 
ducting their manufacturing processes and methods of business. 
Dr. Carpenter, who presided, had with him at the same table the 
President of the Institution (Mr. Thomas Goulden), the President- 
Elect (Mr. Thomas Hardie), the Honourable Sir Charles Parsons, 
K.C.B, Mr. D. Milne Watson, Mr. H. E. Jones, Mr. W. J. A. 
Butterfield (one of the Gas Referees), Mr. Charles Hunt, Sir 
Arthur Duckham, K.C.B., Mr. Stanley H. Jones, Mr. A. F. Phillips, 
and several members of the Board of the Company, among whom 
we recognized Mr. F. H. Jones (Vice-President of the Company) 
and Mr. A. M. Paddon. The General Manager (Mr. F. M‘Leod), 
Mr. Giil, and Mr. Frank Day (the Secretary) were also present, 
as well as various members of the staff of the adjoining Fuel 
Research Station. 

After lunch, the Chairman gave the toast of “‘ The King,” and, 
while the hosts aud guests were standing, the band played the 
National Anthem. 


TRAINED SPECIALISTS FOR THE Gas Business SIDE. 


Dr. CARPENTER said this was only an iaformal meeting ;*but, in- 
formal though it was, there was one toast he must ask those present to 
drink in order to make the proceedings complete. That was to join 
with him in drinking ‘ Prosperity to the Institution of Gas Engineers.” 
If there was any feeling in the minds of those present that, by doing 
so, they would be drinking more for their own pleasure than that of 
others, might he associate with the toast the name of the gentleman 
whose position he was not certain he quite understood—whether he 
was now Past-President, or whether he was still President of the In- 
stitution, but anyway he wanted to be allowed to associate with the 
toast the name of his old friend, Mr. Taomas Goulden. [Cheers.] At 
one time their orbits approached very near to each other; and if their 
respective stars parted on different journeys in somewhat different 
spheres of life, it was perhaps—he thought he might say—because fate 
had been kinder to him (Dr. Carpenter) than he deserved. With re- 
gard to the Institution, many of those present might need to be re- 
minded that he (Dr. Carpenter) was, he thought, the last of that band 
of engineers —ceriainly the last on active service —who, some nineteen 
or twenty years ago, prayed the Board of Trade that they might be 
formed icto an Institution for certain purposes. He ihought besides 
himself the only one living was his old friend Helps of Croydon (as he 
always thought of him). He was sorry to feel that he was not there 
that day. However, it was interesting to look back and to refresh 
oue’s memory with the aims and ideals which the Institution bad 
before it when it was formulated in those now getting rapidly distant 
days. One of its objects was to give opportunities for gas engineers to 
know each other more, to enable them to get together, and to discuss 
those matters which were then, as they were now, of importance in 





The gas is drawn from the retort-houses by six “Farey ” type com- 


and to the profession. He thought he might say ia every respect this 
ideal had been justified. It was alsa to give the orp:r unity by tie 
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discussion of pe to improve their methods of working, and to raise 
them to a higher plane of efficiency, commensurate with the progress 
made in all departments of industry. He thought they might look 
back to gas engineering of twenty years ago, and say in that respect 
the position to-day, and the part the Institution had taken in it 
had in another sense justified the existence of their organization. 
Perhaps one of the greatest novelties at that time was the realization 
of the change which was coming about in the attitude of those con- 
cerned in industry as to the importance of adopting in all its depart- 
ments reasonable and careful methods of research. In those days, it 
was made one of the ideals, one of the aims of the Institution, to do 
something to bring gas engineering into line with other important in- 
dustries. In this respect, tbe Institution had every reason to congratu- 
late itself upon what it had done. Through its means, through the 
interest it had taken in the present-day developments of gas manufac- 
ture, it had laid the foundation for gas legislation as gas legislation 
existed to-day; for he need not remind the members that the basis 
of the report of that important Committee charged with the duty of 
ascertaining the relative values of gas of different calorific duties 
formed the basis of the charter under which he and all of them were here- 
after, or would soon be, working. [Cheers.] There were one or two 
other respects, one or two other ideals, which the Institution had in 
those days before it; and he thought that what he had already dealt 
with might be said to apply equally to them. It had maintained, it 
had improved, the standard of not only gas manufacture, but (he 
thought he might say it without any disrespect) of all those associated 
with the industry, Noone could look back upon those twenty years, 
and not feel that the industry bad now arrived at a period when the 
work of gas men was regarded with greater respect by the autho- 
rities and the public than was ever the case before. There were one 
or two other matters to which he felt tempted to take the opportunity 
of referring in making his speech on tbis occasion. He had said this 
was an informal gathering. It was not by any means to be considered 
a State function; and he might add that, when it was first talked 
about, he had no idea it would be of quite the character it had turned 
out to be. It was suggested by Mr. Dunn that, as the Institution were 
visiting the adjoining station of the Fuel Research Board (in the 
remarkable work of which he was sure the members must have 
been deeply interested), it would not be inappropriate to fill up a little 
time by visiting the East Greenwich works of the South Metropolitan 
Gas Company. But he (Dr. Carpenter) must plead guilty to feeling a 
little uncertainty about the suggestion, especially when Mr. Dunn 
said: ‘ What have you got interesting to show ?’’ Now that he (Dr. 
Carpenter) came to think over it, there was really very little of interest 
toshow. He could not show, for example, the site of a super-electric 
power station at East Greenwich. It was true the electricians were 
very importunate in their suggestion that the time might come when 
they might settle at East Greenwich, and put down one of these super- 
power stations to use up the Company’s waste fuel. He said tothem: 
“But we don’t make any.’’ When they got to closer quarters, they 
had to confess, as he did himself, that the Company were not able to 
see a solution of the problem which, at the outset, appeared to have 
certain possibilities. Then he must make another apology. It was 
this. It was only within the last year or two they had been able (since 
1914) to doa little to the works. He did not think the members could 
be otherwise than impressed as to this when they went round the 
works, They would see in them so many signs of neglect—rusting 
roofs and girders, and brickwork going to pieces—so many signs of 
neglect which he himself saw as he went round. It could only be 
a matter of time before they were in a position to correct these ravages 
of war. From the time when war broke out, they devoted themselves 
very completely and very thoroughly to other problems. One of the 
problems was that placed upon them by the Government, signs of 
which they might see in the adjoining buildings. He wanted to deal 
now with an aspect of things which perhaps appealed to him some- 
what more vividly, to some extent as a looker-on, than it might to 
some of those present. Rightly or wrongly, he looked upon the carry- 
ing on of a business such as this and many others as having at the base 
something in the nature of warfare. He thought himself that the 
Darwinian theory was a fair expression of the principles on which this 
world was based, and, whether in industry, or in nations, it was the 
fittest that survived. For many years past, he had looked upon the 
carrying on of the business of a gas company as somewhat in the 
nature of warfare—warfare entailed by the fact that new industries 
and new people had arisen whose object it was to take away from them 
as completely and as fully as possible the business which had been 
theirs for something like a hundred years. If this simile was the 
right one—and he fully believed it was—he wanted particularly, if he 
might venture to do so, to draw attention to the part the Institution 
played in it, if they might revert for that purpose to a consideration 
of what had been happening in the wcrld as a whole. In order to 
organize efficiently for warfare, it had been necessary to mobilize the 
engineering and the chemical forces of the land. In addition, pro- 
paganda had played a not unimportant part; and these three factors 
had been absolutely essential to enable the battles to be successfully 
won in those Northern provinces of France by those who gave their 
special attention to combats in the field. This was something like the 
position the gas industry was placed in to-day. The gas industry was 
in an analogous position to either the engineering industry or the 
chemical industry (as the case might be), both of which were so essen- 
tial to the conduct of warfare, particularly in France. Nowif they had 
followed him—if he had not been too involved in his reasoning—they 
would realize that the Institution of Gas Engineers had played an im- 
portant part in providing what they might call the material of war or 
the munitions of warfare upon which the generals, their staffs, and the 
fighting men, had depended to achieve victory. He was somewhat 
under the impression that the realization of this had not been quite 
complete on the part of gasengineers. He thought this arose from the 
fact that this was a very old industry, having existed for something over 
a century, during the bulk of which time competition was either very 
small or negligible. What he wished to point out was this: If they 
were to hold their own, if they were to fill the place which he believed 
most firmly and sincerely they could fill, and not allow themselves to 
be ousted by others, they had to be as efficient in their fighting organi- 
















zation as they were in their organization for the production of material, 
This would involve the training and bringing up of another class of 
person connected with the gas industry from that to which they had 
been accustomed for many years past, because they would remember 
that gas undertakings were largely in the past, when they were without 
competition, conducted from within the gas-works, and not with the 
fullest attention to all that went on outside. He was particularly 
anxious this opportunity should not be lost by gas engineers because 
it did not happen to be gas engineering. He felt sure that there were 
many positions which might be profitably occupied by the sons and 
connections of those already associated with the industry who (while 
they might not be suitable from a technical point of view to con- 
duct or manage gas undertakings as regarded manufacture) might 
be fully qualified to carry out another branch of its operations— 
that was, the business and selling side of the gas supply. For 
the reasons he had stated, it was much more easy to-day to find a 
suitable man to manage a gas-works than it was to find a suitable man 
to manage the district work of an undertaking. His belief was that the 
importance of the matter justified dividing-up the work and giving the 
care of the works to a technical man, and the care of the district toa 
business man, What be was anxious about was that this point should 
not be lost sight of by the members of the Institution, because he was 
convinced it was of great importance—just as the complete manufac- 
ture of munitions or of guns would not be an atom of good unless they 
had generals to lead the armies. He felt sure it was no use confining 
their attention to the manufacture of gas of suitable quality as well as 
residuals (if he were not an engineer himself be should be almost 
tempted to say it was of even greater importance) unless they ensured 
tbat the fullest possible advantage was taken of the product by the 
general public. He had ventured to mention this state of things for 
the reasons already given, and perhaps because, being something of a 
free lance, be could take liberties that everybody could not take who 
was not similarly placed. [Cheers] That the Institution of Gas 
Engineers had in the past paid attention to these problems would be 
gathered from the discussions tbat had taken place over the various 
years of its history ; but what he wanted those present seriously to 
consider was that the industry should take steps to be quite certain it 
had the best business organization for the product it made. He 
wanted to impress his belief upon those present that this could only 
be done by bringing into the enterprise of gas supply business people, 
and training them up in the work of gas supply in precisely the same 
way as it had been so long the custom to train-up men for the business 
of gas production and gas purification. With these remarks, he would 
conclude by asking them to drink with him the toast of “ The [nstitu- 
tion of Gas Engineers,” with which toast he desired to couple the 
name of Mr. Thomas Goulden. 

The PresipEent (Mr. Goulden) said he wished to express his fervent 
thanks on behalf of the Institution as represented by those present for 
the exceedingly interesting and kind words in which Dr. Carpenter had 
proposed the toast, and for the very cordial reception he and his col- 
leagues had given them. He had known his friend Dr, Carpenter for 
avery long period of years. It was quite true that, although their 
orbits at one time touched very closely, they happened subsequently 
to be divided by a river ; and they spread somewhat apart. But they 
were still working in the same profession of which they were both so 
proud. While he congratulated Dr. Carpenter on the eminent posi- 
tion he had attained in the industry, he himself could say with equally 
genuine feeling that his own path had been an exceedingly bappy one. 
He had had the best of friends in his colleagues of the Gas Light and 
Coke Company; and, if he might say so, he had had the best of 
friends in, and had always had most cordial relations with, his Direc- 
tors. He could assure them all that it would take a good deal to 
induce him to change his lot, even if he had the opportunity to do so. 
Speaking for the Institution of Gas Engineers, Dr. Carpenter had put 
before them all he (the President) could say about that organization. 
He had referred to the good work it did in the bringing together 
of members for the consideration of those problems which grew so 
rapidly in number, which they had to face at the present day, and 
were likely to have to face still more in the future, It was of inestim- 
able value that they should be able to have conferences and exchange 
of views on all these subjects, when they had meetings such as they 
had so successfully held during the past few days. He personally 
heartily thanked the members for coming in such large numbers to the 
meetings, which he was a little bit afraid would have been spoilt by 
being deferred. He rejoiced that there was such a large gathering to 
enjoy the splendid hospitality that they had received at the hands of 
Dr. Carpenter and his colleagues. He wished to assure them how 
much they had enjoyed the privilege of looking over and inspecting 
these great works. The Institution of Gas Engineers had its special 
work, as an important educative influence. They desired very much 
to raise the quality of the gas engineer of the future, whose duties 
were becoming more and more specialized. It would be the work of 
the Institution to accomplish this in the greatest possible degree. 
They wanted men of the very best stamp to come into the industry; 
and he need not remind those present that it was an industry of which 
they could well feel proud, and one which deserved well of the coun- 
try. One of the great objects of the engineer was to so develop the 
great resources of Nature that they might be applied to the — 
and convenience of man. If the gas engineer did not do this, he shoul 
like to know what member of the community did. The gas engineer 
dealt with the country’s greatest asset—coal ; and he dealt with it 10 
an economical manner which was not approached by any other — 
try in the country. It was, he believed, the Premier who reminde 
them some time ago that this asset could never be replaced ; and there- 
fore there was the greater need for economy. The gas engineer SO 
dealt with it as to administer to the necessities and the comfort of a 
nation. What greater necessity was there for the welfare of the 


nation than to render the atmosphere of our large cities and oe) 
purer and more conducive to the health of the people ; and no one r 
this to a greater extent than the profession which they oe 
They bad heard a great deal from scientific men lately—particu — 
from Dr. Saleeby—of the benefits accruing to health by a clean 
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and a clearer atmosphere. Those of them who -lived in London 
knew very well how much clearer and brighter was the atmosphere 
they now lived in than formerly; and it made not only for health, 
put for cheerfulness of disposition, which was a material factor 
in the gaining of health. The enlargement of the gas industry's 
pusiness had increased the health and comfort of the community 
generally ; and _therefore they could fully exercise themselves in 
the work of their profession, knowing so well that the extension of 
the functions of the industry was for the benefit of all. Dr. Carpenter 
had spoken about the part the industry had played in the war; and 
although they were not going to magnify their services, they must 
realize them. This was borne in upon them when they were called upon 
by their late President (Lord Moulton), and when they responded as 
one man to that call. Lord Moulton had himself repeatedly and most 
generously acknowledged the debt that he, as Director of Explosives 
Supplies, owed to the industry. They gave him what he asked for ; 
and it was a material thing in the early days of the war, when 
the sources of high explosives had not been developed for their manu- 
facture, that they were able to do what they did. Their soldiers and 
their sailors played their part nobly, and at what cost they had learnt to 
their sorrow. But it was the part of the industry to supply them with 
the munitions they needed so badly in the early days of the war; and 
the industry gave them these munitions to the full. They were all 
proud of this; they were all proud of having been in the position 
to serve their country so well in war as in times of peace. They pro- 
vided the raw materials to many industries which were necessary for 
their existence ; and the fact that they were able to supply them from 
within the country, without having to import them, was a very mate- 
rial matter in the restoration of that prosperity to which they were all 
looking forward. It was strongly recognized by them all that it was 
necessary for them to apply to their work that of the pure scientist, 
and to encourage the research of which Dr. Carpenter had spoken, and 
which must perforce lie in the hands of specialists. The gas engineer 
was a@ very complex sort of individual. He bad to be a mechanical 
engineer, and he had to conduct very delicate and very complex chemi- 
cal reactions in the course of manufacture; and following that he had 
to be a business man. This all made for complication, which could 
not go on if they were to conduct their business with that efficiency to 
which Dr. Carpenter had referred. He agreed that they must sepa- 
rate the purely scientific part of their work, and the inquiries into all 
the problems that accompanied the decomposition of coal, aod put them 
into the bands of pure scientists—such as they had in the personnel of 
the Leeds University staff. It was to these gentlemen that they must 
look for the lessons which they, as mechanical engineers, must apply 
to their works ; and it was for them to apply them in the best possible 
manner. The Institution, as he said, was encouraging research to the 
utmost of its ability and capacity, having regard to the funds at dis- 
posal. That their research scientists were doing good work had b2en 
shown by the reports and papers which had been presented at the 
meetings which finished the previous day. He did not think he really 
need say any more, except to assure Dr. Carpenter and his colleagues 
that the Institution would be (aided by new members of the Council, 
and by the younger members of the industry) certainly going forward 
with the utmost possible speed in the new path allotted io them. He 
did not believe in revolution, but rather in evolution; and the in- 
dustry was in the path of evolution at the present time. The 
members of the profession might not at the present time possess one 
view with regard to calorific value. This was quite clear. They 
wanted time to settle down, and to find out what conditions were best 
suited to their consumers, and were best suited to their individual 
cases, and to ensure these conditions being gained at the least possible 
cost per therm. It was the business of the members of the Institution 
to supply cheap gas suitable to the purposes of the consumer, and at 
the same time to economize coal as far as possible. This in a nutshell 
was the problem before them. The Council and the members of the 
Institution would carry-out to the best of their abilities the duty of en- 
compassing this very desirable end. Again he thanked Dr. Carpenter 
and his colleagues for their exceedingly kind reception. 


THE CARPENTER TEST-BURNER A BRIDGE. 


Mr. H, E. Jones said he was sure they would all like him to thank 
their hosts of the South Metropolitan Gas Company, as personified in 
the talented President of the Board, Dr. Carpenter. They had heard 
& great deal about how valuable research was. One of the important 
features of the administration of the Company was the precise care 
given to all things in connection with the Company from the manu- 
facturing processes through to the apparatus which was sent to the 
consumers in the most perfect form and condition. If they did nothing 
more than walk through the works, and see with what scientific ability 
these things were attended to, they would readily understand how 
things were made much easier for the business man of the Company 
in making the consumers happy and comfortable. All this came from 
the research of which their Chairman had conspicuously proved him- 
self to be a master. His name would go down to all time as a 
celebrity by having found some years ago a burner for testing gas 
which gave it its full and accurate value in respect of illuminating 
ag For this the whole gas industry owed to Dr. Carpenter some- 
thing which, if it could be expressed in money, would be simply 
por pee. . Ten years or so ago, Mr. Charles Hunt and himself, for 
their respective companies, took the step to change from illuminating 
Power to calorific power; and very well they had found it suit their 
Purpose. They had then the great advantage which they never 
ponseenndl before, of having had a burner which would burn their gas 
i the best effect. If they had not had the burner, they would never 

ave induced Parliament at that time to have allowed them to supply 
— less than probably 600 to 620 B.Th.U. The burner was the bridge 
: ich made it possible for them now to supply their consumers with 
Omething they could burn in their fireplaces and cooking stoves, as well 


as by which to illuminate their premises by the Welsbach mantle, with- 


Dr. Carpenter for this, and for very much else which time would not 
permit him to dwell upon. That afternoon, too, they owed him and 
his colleagues their thanks for the spirit and graciousness which 
prompted them to ask them thereto break bread withthem. ([Cheers, 
followed by heartily singing. “ For he's a jolly good fellow.”) 


Gas OFFICIALS AND DiIRECTORSHIPS—EXIT THE SLIDING SCALE. 


Dr. CARPENTER said he could not allow them to go without express- 

ing for his colleagues of the Company, for whom he was the mouth- 

piece, their sincere thanks for the warmth of the reception their visitors 

had given them. They had, as a Company, done what they could for 

the industry. If there was one part of which he was more proud than 

any other, it was (if he might be allowed to refer to it for a moment) 

the new basis on which they had re-established their business. They 

had in their new Act of Parliament a proviso that the future members 

of the Board should be gentlemen who had some commercial, techni- 

cal, or scientific knowledge which would bs of advantage to the manu- 

facture of gas and the business of gas supply. He felt sure this would 

go home to a great many present who had been troubled by a lot of 

old fossils and candlestick makers [Laughter] who had no business on 

boards of directors. In this respect the Company had set an example 

which should be copied. They had also said that the chief and deputy 
chief of the undertaking should be someone who had personal practical 

knowledge of the manufacture or distribution of gas. In this they had 

set an example with which no one could find fault, and which would 
appeal to everybody who had the interests of the industry at heart. They 
had set an example by which these positions in the administration 
would naturally fall to the lot of those who had spent their lives in fol- 
lowing the honourable profession of gas engineers—should fall to the 
lot of those to whom no one could deny they had every right to aspire. 
In this respect he thought the Company had done something to im- 
prove and extend the status of gas engineers. Then he wanted to say 
one other word with regard to the financial basis of the Company. As 
they knew (he spoke with great delicacy in the presence of Mr. Jones, 
who, by the way, had made him feel exceedingly hot and uncomfort- 
able), the Company had knocked on the head the sliding-scale, which 
he had looked upon for some time now as a pack of cards which was 
very useful for performing tricks before parliamentary committees and 
local councils, They had put their business on a basis which acknow- 
ledged that just as labour was entitled to fair wages, so capital was entitled 
to fair remuneration. That by their Act was fixed at 5 p.ct. for the old 
capital and 6 p.ct. for the new ; and whatever profit was made in addi- 
tion was shared equally between labour aud capital. He did not say 
this was applicable to every case; bat as a principle he firmly believed 
it was not only capable of being applied to the gas industry, but to 
other industries throughout the length and breadth of the land. There 
were also differences of opinion regarding the presence of working men 
directors on their boards. The Company's working men directors were 
quite pleasant companions; and when they talked to them, they 
would not be able to distinguish them from other members of the staff. 
They would find that their knowledge of gas affairs, gas administration, 
and even gas finance was on quite a broad foundation. Inconclusion, 
the Chairman announced that, when the room was cleared, tea would 
be prepared for those who desired it before leaving. Also that those 
who cared to see on the screen part of a film the Company had pre- 
pared for propaganda purposes would have an opportunity of doing so. 
Their basic idea was this, that some proportion of those who burned 
gas in South London had no idea of the magnitude and importance of 
the gas industry. Another intention was to show them there was in 
their very midst a highly organized industry, employing a great many 
skilled men who were doing their best to supply one of the important 
necessaries of life. He thanked all present for the earnestness and en- 
thusiasm of the welcome to his colleagues and himself that afternoon. 


THE PROPAGANDA FILM, 


Before tea was served, a large number of the guests again repaired 
to the large hall to witness the cinematograph film prepared by the 
Company for propaganda purposes. It is well conceived, opening 
with scenes outside and inside one of the Company's suburban show- 
rooms. Round the various departments you accompany a young 
couple who have “risen” to the lure of gas and intend, so it would 
seem, to indulge in an “ all-gas” house. Interesting views have been 
taken of the fitting, assembling, and testing shops in the Old Kent 
Road. ‘The actual or prospective consumer, when he sees the film, 
will be most surprised (many present on Thursday even were) at the 
finesse lavished to obtain efficiency. Pictures of the industrial labora- 
tory and showroom led to many others of great interest figuring their 
industrial appliances out in the district, and saving money, time, and 
labour. 


Tue Fuet RESEARCH STATION. 


The proceedings had lasted rather longer than the pre-arrangement ; 
and therefore many of the visitors who had been anticipating the 
pleasure of a visit to the Fuel Research Station had to forego it. But 
still a goodly number were able to go; and they were very grateful to 
the Director (Sir George Beilby) and his colleagues for the opportunity 
thus afforded them, and not less to the staff at the station for the 
interesting information they imparted. Those who were able to visit 
the station knew how much interest those who had not been able to 
do so missed in not inspecting the work proceeding (including steam- 
ing in vertical retorts) in this importaat national enterprise, in which 
gas and other carbonizing industries, as well as fuel users generally, 
are so immensely concerned. Some references to the work of the 
station were made in last week's issue of the “ JournaL;” and in the 
number published on July 6, an account was given of a previous visit 
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GENERAL REPORT. 





Tue Annual General Meeting of the Institution was held on Tuesday and Wednesday of last week, 


Oct. 11 and 12, at the Central Hall, Westminster—Mr. Tuomas Govu.pen, M.Inst.C.E, (the 


The President’s Greeting. 


The PresIDENT, on rising to greet the members, was | 


received with loud applause. 


He said: In the first place, I | 


should like to express the great regret of the Council that | 


they have not been able to get for this occasion either of our 
usual meeting places—the hall of the Institution of Civil 


Engineers, in which we should have felt quite at home, or | 


that of the Institution of Mechanical Engineers. Both of 
them happen to be engaged ; and this we shall have to accept 
as one of the evils arising out of our having had to defer our 


Chief Engineer of the Gas Light and Coke Company), presiding. 


gressed a little since I wrote my address and it was published 
in June; and therefore I will ask your kind consideration 
for a few remarks which I wish to make. 


THE UNAVOIDABLE POSTPONEMENT. 


In opening the proceedings of our Institution to-day, | 
must first of all, after extending to you a hearty welcome 
and my sincere wishes for the success of the meeting that 
we are now commencing, express the deep disappointment 
of members of the Council at the necessity of having had to 


| postpone until now the meeting that should have taken place 


meeting. We are lucky really, having regard to the exist- | 


ing state of affairs, in being able to get this hall. 


Confirmation of the Minutes. 


The Presipent: The first thing is to confirm the minutes 
of the last annual general meeting. 


On the proposition of Mr. W. C. Jones (Brierley Hill) 
the minutes were unanimously adopted. 


New Members. 


of the ballot for the election of new members. 
tions have been published at intervals in the Technical 
Press. 

MEMBERs. 


Askew, Leonard, Chief Managing Assistant to Mr. A. F. 
Phillips, 82, Victoria Street, S.W. 

Campbell, James, Engineer and Manager, Gas-Works, Dun- 
fermline. 

Danielson, Axel, Engineer, Distribution Department, Gas- 
Works, Stockholm. 

Dunn, Clarence, Engineer and Manager, Gas-Works, Bland- 
ford. 

Gibson, J. W., Engineer, Manager and Secretary, Gas- 
Works, Budleigh Salterton. 

Hoult, H. K., Manager, Gas- Works, Bordon, Hants. 

Humphrys, L. G., Engineer and Manager, Bexhill Gas and 
Water Company. 

Imbrie, W.-J., Engineer-and Manager, Gas- Works, Yeovil. 

Irving, D. F., Shift Engineer, South Metropolitan Gas- Works, 
East Greenwich. 

Jones, B. F., Manager, Gas-Works, Emsworth. 


Other elec- | 


in June last. In common with the other members of the 
Council, | was most unwilling to abandon the pai meeting; 
but the stress of events accompanying the deplorable dispute 
in the coal-mining industry, which has resulted in such in- 
finite harm to the country, at last made postponement inevi- 
table, if we were to have anything in the shape of a repre- 
sentative gathering. I am sure that every member of the 
Institution will have shared in the regret of the Council at 
being compelled to defer the meeting, and in my own parti- 
cular regret that, arising out of the postponement, the plea- 
sure has been denied me of welcoming during my year of 


| Office the members of the Société Technique de 1’ Industrie 
| du Gaz en France, together with their ladies, who had 
The PresipEnT: I have to announce the following result | 


accepted our invitation to attend the June meeting. We 
had made full arrangements for returning to the best of our 
ability the hospitality. which the Société extended to us two 
years since, which I had the honour, as Vice-President of 
our Institution, of sharing with a considerable number of 
our members. We were then entertained in Paris by the 
members of the Société, and by their good offices were able 
to visit the battlefields north of Arras and Rheims, as well 
as other places of less warlike interest, including the excel- 
lently equipped gas-works from which Paris is supplied. 
The extreme cordiality of our welcome, and the unobtrusive 
care that our hosts showed in everything that made for our 
comfort and convenience, will not readily be forgotten; and 
we shall not be quite happy in our minds until we have 
enjoyed their return visit, and practically demonstrated to 
them that our visit to France still remains with us a very 
grateful memory. Members of the Institution will welcome 
the intelligence that, though the members of the Société 
Technique are not able to attend the deferred meeting for 


| which we are now assembled, their visit is only further post- 


Lawton, C. A., Engineer and Manager, Gas and Water 


Departments, Milford Haven. 


Leonard, Arthur A., Manager and Secretary, Gas-Works, | 


lron Bridge. 
M‘Crae, J. P., Assistant Engineer, Gas- Works, Derby. 
M‘Gregor, R. H., Engineer and Manager, Gas-Works, 
Brecon. 


Mitchell, Barker, Engineer and Manager, Gas- Works, Bangor, | 


co. Down. 


Payne, W. E., Engineer, Bankside Station, South Metrc- 


politan Gas-Works. 


AssociATE MEMBERS. 


Hodder, H. J., Assistant Engineer and Manager, Gas- Works, 
Hampton Wick. 

Jennings, G. L., Deputy Chief Inspector, Gas-Works, Brent- 
ford. 


Kinneir, H. H., Assistant Manager, in charge of Gas-Works, | 


Great Western Railway, Swindon. 
M'‘Nally, Alfred, Assistant Chemist, Portsea Island Gas Com- 


pany. 
May, H. V.,an Assistant Engineer and Manager, Gas- Werks, 
Bombay. 


The President’s Opening Remarks. 


The Presinent: I have already written one address, 
which you may or may not have become familiar with 
through the agency of the Technical Press; and I do nct 
now propose to bore you with another. But we have prc- 


poned until the June meeting of next year, when I am con- 
vinced the welcome we shall give to them will only be all 
the warmer for the regretted delay. 


Its EFFECT ON THE PROGRAMME. 


The postponement of the meeting has naturally had its 
effect on the programme of our proceedings. I felt strongly, 
and the Council shared my opinion, that it would not have 
been either fair or courteous to the members of the Institu- 
tion, or to those gentlemen who had given us the benefit of 
_ their knowledge and labour, to have withheld until now the 

reports prepared for the June meeting; and accordingly 
| they were published in the Technical Press, in order that 
| the gas industry, for the benefit of whose members the re- 
| ports had been prepared, should have the information con- 
, tained in them at the shortest possible time after they were 
due to appear. The substance of the reports has thus been 
| at the disposal of members for some time past; and I trust 
_ that a more thorough discussion will thus be possible than 
if matters had followed their normal course and the reports 
been only placed in the hands of members immediately pre- 
cedent to their being presented. For similar reasons the 
valuable paper, which in itself is a full report on the work- 
ing of vertical retorts at the Fuel Station of the Depart- 
ment of Fuel Research, that by the courtesy of Sir George 
Beilby, the Director-General of Fuel Research, was to have 
been presented at the original meeting, was, with the assent 
of its author, published, in order that the industry should 
} not be prejudiced by unnecessary withholding of valuable 
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information. In the case of this paper, as well as of the 
reports published, a fuller discussion will be expected than 
would otherwise have been probable. The publication of 
the Presidential address prepared for the June meeting was 
also decided upon, and you will long since have become 
familiar with its contents. I do not propose to make further 
reference to it, except with regard to one or two points in 
respect of which matters have developed since it was written 
and published. 


Tue INERTS AND CarRBoN MonoxIDE CoMMITTEES. 


At the time of drafting my address, Departmental Com- 
mittees of the Board of Trade were, in accordance with the 
provisions of the Gas Regulation Act, taking evidence on 
the two respective subjects of the degree, if any, to which 
“inerts” in town’s gas should be restricted, and as to 
whether or no it might be considered desirable to limit the 
proportion of carbon monoxide present in town’s gas. The 
evidence put forward on both subjects on behalf of the Insti- 
tution was that of engineers practically acquainted with the 
subjects on which they were examined; and both the gas 
industry and the public are to be congratulated on the 
common-sense findings come to by both Committees. 

Town’s gas has now become so much a necessity in the 
home for the purpose of furnishing the means of light and 
heat, and its use is so extensive for manufacturing purposes 

that any unnecessary restriction would have gone far to 
defeat one of the main purposes of the Act, which was 
to give members of the industry freedom such as they never 
before possessed, under defined conditions regarding the 
consumer, of themselves deciding (out of their own experi- 
ence) as to the quality of gas they may judge best to supply, 
and the power of varying their method of manufacture ac- 
cording to local conditions, so that their consumers should 
have the benefit of gas supplied at the lowest cost. That 
both “inerts” and carbon monoxide should be restricted 
was pressed upon the Committees dealing with these two 
questions. But the evidence for the gas manufacturing side 
was emphatic as to the undesirability of the restrictions 
asked for; and as the result of the Committee’s decisions, 
the industry can now go forward in the path of progress free 
from the hindrances that, with what we believe to have been 
mistaken ideas of the public advantage, were sought to be 
placed in the way. Any other decisions would have been 
regrettable, especially at the present time, when the neces- 
sity for the avoidance of anything in the nature of waste is 
so potent, and when it is so palpably incumbent upon us to 
use every effort to supply ths consumer at the absolute 
minimum of cost. 

The Carbon Monoxide Committee fully recognized the 
fact that the thermal efficiency of the manufacture of gas, 
in which our industry has already shown to so much advan- 
tage, is capable of considerable increase by the gasification 
of coke, with resulting increased content of carbon monoxide. 
The extent to which carburetted water gas is used in the 
United States of America—even to 100 p.ct. in some of 
the most imwortant cities—clearly indicates the chimerical 
nature of tie objections that were put forward for the 
limitation © carbon monoxide, which I may be permitted 
to remind raembers is most valuable in use, owing to its 
high flame temperature and the relatively small amount of 
air necessary for its combustion. 

With respect to the decision of the Committee on “ In- 
combustibles” that “‘inerts” should not be officially restricted, 
I would draw the attention of members to the fact that this 
subject may in three years’ time again come under conside- 
tation. The reports of the researches of Dr. Cobb and the 
Leeds University staff were most valuable in this connec- 
tion, clearly showing that the prejudicial effect of even con- 
siderable quantities of inert constituents, in the shape of 
utrogen, had been vastly exaggerated. On the other hand, 
it was shown that the presence of carbon dioxide in any 
undue quantity exercised decidedly prejudicial effects. The 
decision of the Committee dealing with this subject is of 
immense importance to us in the economical development 
of our processes of manufacture ; and I venture to suggest 
that this fact weighed much with the Committee in their 
decision, which must not be taken in any way as indicating 
that “inerts” in any but the smallest possible proportions 
are to be countenanced. Any other reading of the Com- 
mittee’s decision would, in my opinion, be most undesirable. 
I consider the effect of both reports will be to assist con- 
siderably the gas industry in its endeavours to serve the 
public advantage. , 





Apart from our clear duty to the community to supply 
gas at the lowest possible price per unit, we must not forget 
that we have a powerful rival in electricity, the cheapening 
of the supply of which, manufactured in the huge super- 
stations to be built, is one of the panaceas put forward as a 
remedy for existing unemployment, and as a gauge of future 
prosperity. Whether this belief be well-founded or no, tifne 
alone will show, but undoubtedly electricity is looked upon 
with a favourable eye by many in authority who will use 
every means to procure State aid for the schemes they 
favour ; and the struggle will be hard to maintain ourselves 
in the position we have hitherto held, but which I am con- 
fident we shall continue to hold, as the most economical 
users of that precious asset of our country—coal—and as 
purveyors to the public of the means of light and heat, as 
well as to a great extent of power, at prices that compare 
favourably with those of our competitors. 

Despite the low thermal efficiency of its production, and 
the losses incidental to its distribution, the mechanical ad- 
vantage belonging to electricity, in the facility of its subdis- 
tribution on the premises of a consumer, is obviously a factor 
making for its extended use where power needs to be distri- 
buted to a multiciplicity of points, instead of from a single 
common source. For purposes of traction, electricity has 
its own field. There is ample room for both gas and elec- 
tricity in the particular spheres in which they tend most to 
the public advantage ; and, as I indicated in my address, | 
am strongly of opinion that in the true interests of coal con- 
servation, which is a paramount interest of the community, 
the well-known report of the Coal Conservation Committee 
needs reconsideration on the basis of ascertaining how far 
the gas undertakings of the country and the electrical under- 
takings can best assist one another in the production of 
cheap gas and cheap electricity, both of which are necessi- 
ties to general comfort and well-being, without the waste 
of the bye-products of coal, which in the production of elec- 
trical power at the present time is the rule rather than the 
exception. 


THE Coat STRIKE. 


Reference to the desirability of cheapening the cost of 
gas naturally leads our minds to obstacles that have to be 
overcome. The latest, and for the time one of the most 
serious is in the minds of us all, meeting at this late season 
of the year—namely, the recent coal dispute, of which this 
deferred meeting is one of the least of its evil consequences. 
It is difficult to refer in moderate language to this national 
calamity (for it is nothing less) in the disturbance of industry, 
and the hardships and impoverishment it has imposed upon 
all sections of thecommunity. To the gas industry, it is the 
culminating point of the adversity by which we have been 
beset in recent years. The total extraordinary expenditure 
forced upon our industry by this dispute cannot be less 
than £3,000,000, and is more likely to reach £ 4,000,000, 
which, piled on inflated costs of manufacture and restricted 
dividends, is a most serious blow to its prosperity. 

I cannot but feel what appears to me to be justifiable 
pride in the manner the obligations of the industry to its 
consumers were met during this trying period. In most 
cases a full service of gas, of statutory quality, was con- 
tinued throughout the whole period of the dispute; and in 
those cases where a restricted service became necessary, 
the pressure periods were so arranged that a minimum of 
inconvenience was experienced by the consumers. 

It was no light task to “carry on.” The quality of the 
bulk of foreign coal that had to be imported was poor in the 
extreme, while timber and even seaweed were pressed into 
the service for the manufacture of gas. In the case of my 
own Company, and doubtless in that of many other under- 
takings, carburetted water gas was of inestimable service in 
keeping-up the supply, without the corresponding necessity, 
in the absence of carburation, of lowering the calorific value 
of the gas supplied. 


ATTITUDE OF Gas-WoRKERS. 


I am glad to take this opportunity of testifying to the 
manner in which our gas-workers carried on during what 
must have been a very trying period to them, with the usual 
routine of work. It was naturally repugnant to a large 
number of them to be carbonizing coal obtained from out- 
side the country during the stoppage of mining here. But 
common sense and the sense of their duty to the community 
in keeping its members supplied with the means of light and 
heat prevailed; and it is to the credit of the gas-workers 
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that they continued without intermission in the conduct of 
their duties which, at all times important, were in the tem- 
porary absence of supplies of solid fuel at that time doubly 
so. I cannot but realize that so far as I was personally in 
touch with the gas-workers at the time, the influence of co- 
partnership in the good feeling existing between employees 
and the representatives of employers, had much to do with 
the unbroken continuance of operation. 


Co- PARTNERSHIP. 


Co-partnership may not! be the ultimate means of ensur- 
ing that feeling of good fellowship which goes so far in per- 
mitting the friendly discussion of possible differences, and 
the examination of all ways of avoiding a dispute, rather 
than proceeding immediately to a cessation of work and 
sub-equent arrangement that after all has to be come to by 
conference, if friendly relations are to hold when work is re- 
sumed. Up to the present, however, co-partnership holds 
the field; and it is regrettable that it is not more widely 
adopted in other industries than our own. All the portents 
of the time point to the certainty that, far from leading that 
** fuller life” of which we have recently heard so much, we 
are committed to a period of severe international industrial 
struggle, in which the closest possible co-operation is to be 
observed between all classes of industry in this country if 
we are not all to go down together. We in the gas industry 
are able to demonstrate the very considerable success we 
have achieved in this direction; and although I am not 
as a rule particularly enamoured of advertisement, I am of 
opinion that for the good of the industrial community and 
the community generally, we should not in this case “ hide 
our light under a bushel,” but make widely known the bene- 
fits we have derived from co-partnership, in the belief that 
the more widely adopted is its principle and practice, the 
nearer we shall be to the elimination of the unfortunate in- 
dustrial warfare which is so distressing and harmful a con- 
dition of our time. 


In Praise of the President. 


Mr. H. E. Jones (London) : I am much indebted to those 
kind friends on the Council who have permitted me to come 
here and move that the best thanks of this Institution be 
given to the retiring President. It cost me a little effort. 
About two days ago, 1 was badly broken down, with a 
broken spring of a motor, and so was Dr. Carpenter, in the 
depths of the war country in France. We rather had cold 
water down our backs, fearing we might no be able to 
meet your President, and do him the honour he deserves. 
Many of you could discharge this duty better than I can, 
but none of you with more heart. Your President and I 
have soldiered together; for really it has been a continual 
warfare, even before the great war, and before the disturb- 
ances in the coal mines. As to the latter, | have an opinion 
of my own—that we really should have gone down into the 
mines, and got the coal ourselves. I have, indeed, had a 
life-long acquaintance with Mr. Goulden. I remember his 
going to Beckton as quite a young fellow; and I have care- 
fully watched his career, which has been one of enormous 
responsibility. Just figure to yourselves. In the period of 
the coal strike, we had to look out for our 50,000, 60,000, or 
100,000 or 200,000 tons; while he had to look for 2,000,000 
tons of coal. That is what he has been bearing through 
all these years; and throughout all these years he has 
always been loyal and devoted, gaining an unrivalled experi- 
ence, and giving the benefit of it to his professional confréves 
freely—always accessible, modest, and unpretending. Our 
President’s name will go down in the future as that of one of 
the worthies of the gas profession, without taint of any sort ; 
for | have heard of nothing that can mar our devotion to 
him as a sterling, righteous character. [Applause.] What 
the industry did in the war will go down to history in terms 
which have been written indelibly by the late Lord Moul- 
ton, who knew better than anybody else ; and think what a 
large portion of the production of those explosives fell upon 
our President. I think of the enormous undertaking that he 
was controlling and guiding, while he was helping to swell 
the output of “ T.N.T.” and the other terrible things we fur- 
nished for the war. It is a remarkable fact that we see all 
round us gentlemen connected with trade—steel and iron, 
and so forth—walking off with great fortunes and titles and 
distinctions from the Government ; but none has come our 











way at all. Where is our President? Where is his duke. 
dom, or whatever it should be? [Applause.] I have said 
at a meeting of shareholders that it does not pay to be 
patriotic. We did not bargain, and make a trouble of pro. 
ducing these war necessaries. Do you recollect our being 
called upon to keep ships afloat with gas oil, showing that 
our assistance was vital to the Navy of this country? That 
is another little matter. Well, at any rate, Mr. Goulden has 
the knowledge that he is thoroughly appreciated, as is shown 
by the large meeting that I congratulate him on assembling 
here to-day. You honour him, and give him thanks for his 
devoted service. I await to see another distinction added 
to him—a simpler and more direct one. The late Sir George 
Livesey—the author of profit-sharing (which our President 
has been so eloquently approving) and of other things taking 
away shackles and restrictions of an unwise Legislature— 
would have rejoiced to have heard, as | did partly, and read 
a great deal more, the splendid evidence that was given in 
plain unvarnished terms by Mr. Goulden before the recent 
Committees. When the common-sense position is put 
forward, as Mr. Goulden did, in such a simple and direct 
manner, it carries conviction; and we are indebted to him, 
I think, for the larger part of the decisions of these Com- 
mittees, removing the shackles and trammels that unwise but 
well-meaning people were seeking to put upon us. Sir 
George Livesey was the pioneer of a practice which has 
been very much extended (and I always do what I can to 
extend it), of placing engineers upon the counsels of the un- 
dertakings which they administer. Never can you get such 
ripe knowledge or experience of the details of the business 
of a gas company as that of the engineer; and in the case 
of Mr. Goulden, I shall be very disappointed if he is not 
very soon elevated to a seat on the Board of the Company 
he has so long and so faithfully served. 1 am sure, in your 
name, you will agree to let me say that we are very deeply 
indebted to our President for his conspicuous ser vice in these 
special matters through a time perhaps unrivalled in anxiety 
and trouble by the great strike. He has borne our flag all 
through this period; and we congratulate him, and hope 
that in his retirement he will have long life and years of 
happiness and health. Iam able to tell you one little matter 
which may amuse you. It is a secret. You know | am 
rather fond of the saddle. Mr. Goulden has paid my county 
the compliment of coming to live init; and I have seen him, 
very wisely, seeking some recreation in the green fields and 
pastures upon the back of a good horse. He is a sports- 
man, therefore, as well as a gentleman and a good scientific 
servant. I will ask Mr. Milne Watson kindly to second this 
motion. 


Mr. D. Mitne Watson : I rise with very great pleasure 
to second this vote of thanks to Mr. Goulden. I, like Mr. 
Jones, have known Mr. Goulden all my official life. 1 found 
him with the Gas Light and Coke Company when I went 
there, in a high position; and now he occupies the highest 
position in the Company. During all the years that | 
have known Mr. Goulden, I have found him, as Mr. Jones 
has said, a straightforward, honest, capable man, a man 
whose word is as good as his bond, and who has known, 
through all the difficult times through which we have 
passed, how to keep his head. I do not remember any 
occasion on which Mr. Goulden has really lost his head; 
and there have been many occasions of late years when it 
has required a very steady head not to be turned. Of Mr. 
Goulden’s engineering ability I need not speak to-day. You 
all know his quality, you all know his views, you all know 
the great work he has done, not only for the Company with 
which he is connected, but for the industry at large ; and 
am very pleased indeed to be here this morning to testify 
my appreciation of his work, and to second this vote of 
thanks to him. Whether in his public work or private 
work, he has always thought of the industry first and fore- 
most, and his personal convenience second. He is abso- 
lutely heart and soul with modern movements; and we owe 
a very great debt of gratitude to him for his help in te 
satisfactory conclusions that have been come to by the in- 
quiries which have been recently held on carbon monoxide 
and inerts. I will not take up more of your time to-day, - 
will just state what a great pleasure it is for me to secon 
this hearty vote of thanks to Mr. Goulden for his very 
illuminating address. 


The vote of thanks was carried with acclamation. 
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The Presivent: I thank you from the bottom of my 
heart for the manner in which you have received this propo- 
sition. It is very difficult indeed for me to speak with any 
equanimity in respect of the very very kind terms in which 
Mr. Jones proposed the vote of thanks, and in which Mr. 
Milne Watson seconded it. It is very gratifying to me to hear 
such kind things said by Mr. Jones. I have known him for 
even more years than | have Mr. Watson. We have been 


very closely in touch over the whole of my career with regard 
togas matters in the Metropolis, and that we have succeeded 
| think is patent to all. We have never had any but the 
most friendly relations, our works have been open to one 
another, and to our staffs, in each case; and it is only by 
this friendly co-operation that we are able to achieve the 
success that I am sure is in the power of industry as a whole. 
[do not complain at all of being left out of the particular 
honour that Mr. Jones indicated was fitting for me. If our 
Premier has the same opinion of dukes that he expressed 
some considerable time ago, | take it he thought the matter 
over, and, out of consideration for me, spared me the honour 
of making me one of them. {Laughter and applause. | 
Mr. Jones refers to events other than professional; and it is 
evident that he looks back occasionally. If he has seen me 
inthe hunting field, I am quite sure it was behind him, 
because, knowing his thrusting abilities and propensities, I 
would never dare to ride in front of him. I thank Mr. Wat- 
son, too, from the bottom of my heart. I have done my 
duty as a loyal officer of the Gas Light and Coke Company; 
and if it is recognized that I have done this, it is quite suffi- 
cient reward for me. We have all got our places; and the 
close way in which we have to work in a very large under- 
taking such as the Gas Light and Coke Company is, keeps 
agood many of its officers from attending to outside affairs 
connected with the industry that otherwise it would be their 
pleasure to do. For this reason, it is only of late years that 
I have had the pleasure of meeting you gentlemen in the 
way I have. 


Presentation to Mr. Samuel Glover. 


The Presipentr: I have a particular pleasure in per- 
forming a task which is no task at all, and that is to present 
to Mr. Glover a testimonial of our appreciation of him and 
hismany good qualities for the long years during which he 
has served the St. Helens gas undertaking. I am particu- 
larly glad to have the opportunity of doing this honour to 
Mr. Glover. We all esteem him; and, as you know, he 


is now retiring from the service of the St. Helens gas 
wdertaking, after the long period of fifty years of what is 
recognized by all as fifty years of devoted, loyal, and useful 
service. [Applause.]} He has not only served the St. 
Helens gas undertaking, but the industry as a whole, and 
especially in connection with the particular form of retort, 
the vertical retort, with which his name is associated ; and if 
his name in regard to matters generally were only connected 
with that, I am sure we should recognize a very great debt 
of gratitude to Mr. Glover. Then we come to the Institu- 
tion; and, in common with the Council, I can testify how 
much we owe to Mr. Glover. He has great experience, he 
has a very well-balanced mind, and, as we know, is a very 
independent sort of person, who certainly does not object 
o speaking his mind when the necessity arises for it; and 
he has always been of very great assistance to us on the 
Council. May I take this opportunity of saying how much 
lvalue his services in assisting and guiding me during my 
rm of office? But I should like to mention one particular 
«bt that I think we owe to Mr. Glover—and that is for the 
luseifish way in which he deals with these matters, and 
Particularly for the unselfish manner in which he stood 
own, I think it was four yearsago, when his term of presi- 
dency had arrived, in order to enable Lord Moulton (whose 
decease we so much regret) to occupy this chair. Had it 
not been for Mr. Glover's unselfishness on that occasion in 
consenting to stand down, as events have turned out, un- 
fortunately, it is very doubtful whether we should have had 
the honour of recording the name of so distinguished a man 
n our roll of Presidents; and we should have missed the 
most delightful address which we had the pleasure of listen- 
‘ng to on the occasion of our annual gathering during his 
term of office. Then Mr. Glover, during the war, offered 
's services unreservedly to the State; and they were taken 








advantage of. He served in what was certainly a most 
thankless office—that of the Coal Controller; and I dare- 
say it was due to him, in large measure, that we were not 
very much more seriously inconvenienced from that centre 
of control than we were. Mr. Glover, it gives me the very 
greatest pleasure to present you with this address; and, if I 
may, gentlemen, I will read it before handing it on to him. 


INSTITUTION OF GAS ENGINEERS. 
FouNDED ABOUT 1863 AS THE BRITISH ASSOCIATION OF 


Gas MANAGERS. 


Incorporated 1902. 


At a Meeting of the Council held at No. 30, Grosvenor 
Gardens, Westminster, on the zgth June, 1921, 


IT WAS RESOLVED 


that the sincere congratulations of the Institution 
of Gas Engineers be tendered to 


SAMUEL GLOVER, Eso., M.Inst.C.E., F.R.M.S., 


President of the Institution for the year 1918-19, on his 
attainment on the 1st May, 1921, of fifty years continuous 
service in the Gas Department of the Corporation of St. 
Helens and in the St. Helens Gas Company as pupil, 
assistant, deputy engineer, and chief. 

The Council desire to record their apprecia- 
tion of Mr. Glover’s unceasing efforts on behalf of 
the gas industry generally, especially in the im- 
portant detail of carbonization. The services 
he rendered to various Government departments 
during the Great War and also since the declara- 
tion of the Armistice on the 11th November, 1918, 
will always be remembered with satisfaction. 


The Council express the hope that in his retire- 
ment from the position of Engineer and General 
Manager at St. Helens, Mr. Glover may long be 
blessed with good health, and retain the close 
friendship of his colleagues, who take this oppor- 
tunity of expressing their sense of his genial cha- 
racteristics and professional attainments. 


Given under the seal of the Institution at 
Westminster on the 2gth day of June, 1921. 


As witness our hands: 


Tuomas GouLpEN, President. 
Tuomas Harpe, Senior Vice.President 
James D. Situ, Junior Vice President. 


WactTeER T. Dunn, Secretary. 
W. E. Price, Hon. Secretary. 


The presentation of the testimonial was made amid loud 
applause. 


Mr. SamueL GLover (who was received with rousing 
cheers): Mr. President, ladies, and gentlemen, I stand in 
a position of some difficulty this morning, inasmuch as, not- 
withstanding I have known that this presentation was about 
to be made, I have not been able to find words—it is literally 
true—I have not been able to satisfy my own mind that I 
could find adequate words to express to the Council, in 
the first instance, my thanks for thinking of this presenta- 
tion. I cannot claim this morning that I am taken by sur- 
prise, and therefore cannot find words to voice my feelings ; 
but it is after careful consideration, after being deeply 
impressed more than once by the fact that this presentation 
was going to be made, that I still fail to find words to 
thoroughly’ express my feelings in the matter. Having tried 
to serve in whatever capacity I was called to the Institution 
of Gas Engineers—for which I have, as many of you know, 
a very deep respect, and regard which amounts to a certain 
quality of love that you can have for your fellow men and 
their institutions—you can quite understand how impressed 
I was when I first discovered that it was intended by the 
Council to propose to you the expression of anything like the 
feeling shown in the document, so beautifully worded, that 
has been presented to me this morning. I was very much 
surprised indeed. As any human ought to be, I am not 
going to try to hide from you the fact that I was deeply 
gratified, and am very deeply gratified, especially now that 
the Council, after deliberation and consideration, and some 
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venturesomeness (for it is quite an unusual procedure on 
the part of the Council of the Institution of Gas Engineers) 
have actually made the presentation. But now that you 
have so heartily confirmed their action, what shall I say? I 
can only try to express to you in some degree my feelings; 
and it will be only in a measure that I can hope to do so. 
Now that you have confirmed the action of the Council, I do 
most heartily express to you my thanks for the honour you 
have done me. What man would not be touched by such a 
presentation? Nobody who, like me, loves his fellow 
men ; nobody who, like me, has striven to serve them—and 
it is just because I have striven to do my duty during my 
fifty years’ service at St. Helens that has been made the 
occasion for expressing these other feelings towards me. 
Of course, fifty years’ service, long as it is, may not of itself 
mean very much, A man can become a very decided fossil 
by staying for fifty years in the same place; but the fact 
that St. Helens is my native town, and that I have been 
working under the supervision of the leading men there 
during the greater part of the fifty years, shows that I have 
been labouring among those who have had their opportunity 
of knowing me. They have given me every opportunity of 
serving the industry that I have devoted myself to in any 
capacity that I was called to; and I commend this treatment 
of engineers to all who are authorities in gas matters—that 
they should allow their engineer to have full scope of every 
opportunity he has of doing duties in other quarters, and of 
serving the industry in any capacity that he may be called 
upon to serve it. I thank you very much for the hearty 
way in which you have confirmed the action of the Council, 


who have had many opportunities of observing my conduct . 


during the last ten years. 


The late Mr. Hastings and Lord Moulton. 

The PresipEnT: The next business is the presentation 
of the report; but before I go on to that I would like to 
make a very brief reference to the fact that to the names of 
deceased members published there, we now have to add that 
of Mr. Charles W. Hastings, of the ‘“‘ Gas Engineers’ Maga- 
zine.” Iam sure you will all share with the Council and 
myself the regret at the decease of Mr. Hastings. He was 
a personal friend of mine. I have known him throughout 
the whole of my professional life ; and during all that time 
his many good qualities had always endeared him to me. 
He was a most genial and friendly man, and one whom 
everyone who came in contact with could really love and 
esteem. I would also just mention the fact that the name 
of Lord Moulton is at the head of the list of deceased mem- 
bers, and I am sure you will all join in one universal 
feeling of regret at the loss of Lord Moulton as a member 
of the Institution, and as a member of the scientific com- 
munity in which we live. Heconferred a great honour upon 
us. It was a recognition by Lord Moulton of what he con- 
sidered, and rightly considered, the industry’s services to the 
State, in assisting him as Director-General of the Explosives 
Department. We gave him very loyal service at a time— 
a very critical time—in the history of the State, when what 
the gas industry could do, and could alone do quickly, was 
absolutely necessary for the salvation of the State. We 
were short of explosives, and did not know which way to go 
for them. Lord Moulton came forward, and infused his en- 
thusiasm into the minds of usall; and the gas industry rose, 
as everyone knowing the gas industry knew it would rise, to 
the country’s call, and did its best in saving the situation. 
Lord Moulton always made very generous recognition of 
this; and | have not the slightest doubt that it was in con- 
sequence of it that, at his advanced age, he came forward 
and consented to serve a term of office as President. It 
was a great privilege, a great honour, anda great advantage 
to us to have his guidance during that time. I think his 
address, if I may say so, was a beautiful address in its feel- 
ing, and in the language in which he expressed his opinions 
and gave voice to his feelings. I will ask you to rise as a 
small testimony of our loss. 


The meeting silently rose in memory of the late Lord 
Moulton. 





The Annual Report. 
[See “ JouRNAL” for May 25, p. 431.] 


The Presipent: The annual report of the Council has 
been circulated ; and I hope its contents have been thoroughly 
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digested by everyone here. 
adopted. 


Mr. ‘'Homas Harvie seconded the motion, which was 
unanimously adopted. 


I therefore propose that it be 


Fifth Report of the Gas Investigation Committee, 


[See p. 197.] 

The PresipENT: The next item is the discussion on the 
Fifth Report of the Gas Investigation Committee on Re- 
cording Gas Calorimeters. This is to be presented by Prof, 
Cobb. It has already been published; and, as I said in my 
opening remarks, I hope that the fact that the contents are 
thoroughly known to everyone will produce a more full dis- 


cussion than would possibly otherwise have been the case, 
While I am speaking about calorimeters, may I draw your 
attention to the fact that at the County of London Testing 
Station at Carlisle Square there are calorimeters set up 
which are being tried by the Gas Referees now with the 
object of ascertaining whether they are fit instruments to be 
used for the continuous recording of gas under the terms of 
the Gas Regulation Act. Besides these three calorimeters, 
there is another calorimeter to which I would particularly 
draw your attention, for works use. It is a very simple 
calorimeter ; and it appears to give excellent approximate 
results. It is the Brady calorimeter. 


Sixth Report of the Gas Investigation Committee. 


The Sixth Report of the Gas Investigation Committee 
(on Blue Water Gas) was then presented by Prof. Cobb 
and Dr. A. Parker [see p. 202] and discussed. 


Report of the Refractory Materials Committee. 


At the commencement of the afternoon session on Tues- 
day, Mr. Thomas Hardie temporarily took the chair, and 
called upon Mr. A. E. Broadberry to present the report of 
the Refractory Materials Research Committee—see p. 204. 


Steaming in Vertical Gas-Retorts. 


The PresipENT: The next item is the discussion on a 
paper by Sir George Beilby, F.R.S., Director of the Fuel 
Research Board, on “ Steaming in Vertical Gas-Retorts.” 
I do not think Sir George Beilby is here; but Dr. Lander, 
of the Fuel Research Station, will introduce the paper— 
see p. 206. 


Carbonization in Horizontal Retorts. 


Mr. G. M. Git (Chief Engineer to the South Metro- 
politan Gas Company) then presented his paper, which was 
illustrated by lantern slides, on the subject of “ Carboniza- 
tion in Horizontal Retorts.” The full text of the paper is 
reproduced on p. 212, with a report of the discussion, which 
had to be adjourned until the following day. 


This concluded Tuesday’s sessions. 





Meeting of the Benevolent Fund. 


The first business on the Wednesday morning was the an- 
nual general meeting of the Benevolent Fund—the Presi- 
dent in the chair. 

The Presivent: In order to save time, I shall be glad if 
someone will propose that the minutes of the last meeting 
be taken as read. 


Mr. H. Kenprick (Stretford) proposed, Mr. P. S. Hoyté 
(Plymouth) seconded, and it was agreed to. 

The PresipenT: The report, I believe, is already in your 
hands; but I should like to draw your attention to two hal 
three features of it. You will be glad to see that, in spite 
of increasing the allowance made to applicants for relief 
from the fund, we have, including donations and subscrip- 
tions, a relatively handsome surplus over disbursements: 
The income of the fund for the year ended Dec. 31 amounted 
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to £460 9s. 3d., of which rather more than one-half, or 
{253 8s., was derived from annual subscriptions. As a rule, 
we like to consider donations as contributions to capital ; 
and we have been able to do so on this occasion, in spite, 
as I said, of increasing the amount of money given in several 
cases to recipients from the fund. After deducting the 
amount received for donations, there was an excess of income 
over expenditure for the year of £72 16s. 11d. Itis nota 
large margin, and I would draw the attention of members to 
the fact that our investments, which stand at £ 3023 15s. 10d., 
have not been written down. They stand at cost price; and 
we think it wise, before we make up the current year’s 
accounts, to write them down. This will probably have the 
effect of reducing the value of our investments to about 
£2000, thus considerably curtailing reserves that we may 
have to draw upon at any time. The total membership of 
the Institution now is rather more than goo ; but the number 
of our subscribers is only 363. This is well below 50 p.ct. 
of our membership; and I should like to see the proportion 
increased as far as possible. The times are bad; and it is 
quite clear that they aré not going to be better for some 
considerable period. Though we have some capital in our 
locker, we do not want to draw upon it; and we never know 
when large calls may be made uponus. Not subscribing is 
one of the sins of omission, rather than of commission. We 
ae apt to let things go. We cannot, however, put subscrip- 
tims to a better purpose than that of relieving the necessities 
of those our colleagues have left behind them. Gas-works 
range from the smallest size, which may be run by one 
man, to the very big ones such as I am connected with; and 
itis the smaller brethren, who have not a pensions fund on 
which to draw when they give up work, whom we want to 
assist. I hope therefore that, when we come to consider 
the report this time next year, we shall find the subscrip- 
tions to the fund considerably increased. I do not think I 
need comment further on the report or the accounts; but I 
should like to read you a letter which it is very gratifying 
to the Committee toreceive. It is from the City of Chiches- 
ter Gas Company, dated Sept. 30, and is addressed to the 
Secretary of the Benevolent Fund. The letter, which is 
signed by Mr. Victor V. Vick (Secretary), is in the follow- 
ing terms : 


The sum of £6 5s. recently came into my directors’ 
hands from an outside source for disposal as seemed 
best to them ; and I have pleasure in saying it was the 
decision of the Board, at its meeting on Tuesday last, that 
the amount should be divided between the Royal West 
Sussex Hospital and the Benevolent Fund of the Gas 
Institution of Great Britain. 


We are very pleased indeed to have this letter. Though 
the amount is not large, what we are glad about is the spirit 
shown. I know you will feel as pleased as the Committee 
atreceiving this communication. [Applause.] We are very 
much indebted to the City of Chichester Gas Company for 
their action. I beg to move the adoption of the report. 

Mr. J. Fercuson Bett (Derby): I have pleasure in 
seconding the motion, and feel that, after the President’s 
appeal, it requires no words of mine to commend the Bene- 
volent Fund to every member of the Institution. It is very 


unfortunate that we have not more than 363 members sub- 
scribing. Several cases have come under my notice in 
Which the assistance of the Benevolent Fund has made all 
the difference between absolute starvation and people being 
able to educate their children. The fund is used to make 
Provision for those who are not able to help themselves. We 
hada case in the Midlands recently where a young man 
was taken away before he could make any provision for his 
wite and family ; and therefore we are applying to the fund 
for help. In another instance a young man from Yorkshire 
was taken away, and his wife left totally unprovided for. 

ut by means of the fund she was able to educate her sons; 
anc now one of them holds a responsible position in the gas 
ae. I could enumerate other instances in which the 
und has been the salvation of a family. I would therefore 
ask those present to mention the matter to their friends, so 
as to see that everyone who belongs to the Institution makes 
a — of subscribing to the fund. We want a lot of small 
“ scriptions, which, when they are totalled-up, make a 
airsum. The fund is doing most excellent work. 


Mr. D. IRVING (Bristol): I would like to express my sym- 
pathy with this fund; but I think the Committee will do 






bers who can ill-afford at this time to subscribe to such a 
fund. The Committee are to be congratulated upon the 
amount of subscriptions they receive; and they must not 
expect some of our members who cannot spare the money 
to become subscribers. Some whom I know are really in 
need of assistance themselves, rather thar in a position to 
contribute to the relief of others. 


Mr. JoHn BaLLantyne (Hamilton) : If I remember aright, 
the suggestion was made last year or the year before that 
the Council should consider the advisability of raising funds 
on the same lines as they do in the North British Associa- 
tion, where every member, no matter how small his works 
may be, has to contribute a certain amount towards the 
Benevolent Fund of the Association. If this system could 
be introduced into the Institution of Gas Engineers, it would 
overcome all difficulty. Perhaps there is something in the 
constitution which might prohibit such a thing being done ; 
but I thought the matter would be worth considering, if it 
has not been already. I am quite certain there is not a 
single member of the Institution who would be unable to 
pay the small sum that would be involved. 


The PresipEnTt: The suggestion we have just received 
shall have every consideration; but I must say my own 
inclination is not to take a course like that unless we find 
that our income is much nearer to our expenditure than 
is the case at the present moment. It is infinitely prefer- 
able, if we can see our way to give relief in all the cases 
that we judge worthy of assistance, to rely entirely upon the 
voluntary principle by which we get our subscriptions now. 
I would sooner myself continue the custom we have followed 
for so many years, of receiving subscriptions from those 
members who may care to send them in. I quite endorse 
Mr. Bell’s remarks. What we want is to increase the num- 
ber of subscribers. We should like to feel that as large a 
proportion as possible of the members of the Institution are 
subscribers to the fund. However, the suggestion shall 
have every consideration ; and we thank the maker of it. 


The motion that the report of the Committee of Manage- 
ment of the Benevolent Fund be received and adopted was 
unanimously carried ; and the proceedings closed. 





The discussion on Mr. Gill’s paper was then taken. 





Liberation of Nitrogen from Coal and Coke as 
Ammonia. 


The PresipenT: I will now ask Prof. Cobb to introduce 
the report of the Institution Gas Research Fellowship, on 
the “ Liberation of Nitrogen from Coal and Coke as Am- 
monia,” by himself and Dr. A. C. Monkhouse. 

Prof. Cogs, in doing so, prefaced bis remarks by pointing 
out that Mr. Monkhouse held the Research Fellowship last 
year, and is the first graduate of the University of Leeds 
to take the newly-instituted degree of Doctor of Philosophy. 
He has, added Prof. Cobb, collaborated with me on a sub- 
ject which has occupied my attention repeatedly in the 
past year. 

Dr. Monkuouse then gave a résumé of the report, which 
is printed in full on p. 234. 


Tar Distillation and Sulphate of Ammonia 
Manufacture. 


The Presipent: We now have to consider the paper 
which has been prepared by the Society of British Gas In- 
dustries, on “Tar Distillation and Sulphate of Ammonia 
Manufacture,” which will be presented by Alderman Fred. 
J. West, Past-Chairman of the Council of the Society. An 
abstract of the paper will be found on p. 231. 

Mr. Frep. J. West, in presenting the paper, said: lam 
not in any way associated with the compilation of the paper, 
except to act as scrutineer on behalf of the Society, to see 
that it conforms to the conditions. Fortunately, also, | am 





Ww 
ell to remember that there are a great number of our mem- 


not expected to answer the discussion. The compilers are’ 
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here, and will deal with any points raised. The conditions 
under which the paper has been compiled are those which 
applied to the paper last year on carbonization methods ; 
and these conditions preclude any reference to tests, patents, 
or claims of superiority over other apparatus. While the 
conditions may to some extent have limited the scope of the 
paper, it is hardly necessary to elaborate why such stipula- 
tions are essential in a joint paper of this nature. 


Report of the International Commission on Illumina- 


tion Conference. 


The PresipENT: We will now take Mr. Robert Watson’s 
report of the International Commission on Illumination 
Conference at Paris, to which he went as representative of 
the Institution. [For the text of the report, see p. 226.] 


Mr. Ropert Watson (Doncaster): I do not intend to 
occupy much time, because I know time is valuable for 
other important subjects. The report which I have the 
honour of presenting to you to-day is intended, not so much 
to raise points for debate, as to give you a general idea of 
the proceedings and the scope of the work undertaken by 
the International Commission on I|lumination, which met in 
Paris early in July. There has been a lapse of some eight 
years since the last meeting of the Commission in 1913; 
and it can be understood that many who have had occasion 
to follow progress in illumination have somewhat lost touch 
with the subject. Further than this, we have all been occu- 
pied with matters of great and vital concern during the war; 
and its aftermath; and we have been thinking also of calo- 
rific power rather than candle power. So that illumination 
matters have to a very great extent dropped into the back- 
ground. At the same time, though incandescent lighting, 
of which we have, fortunately, a considerable share to deal 
with in this country, may depend upon heat units, so far 
as the public is concerned, incandescent lighting is only 
appraised by its candle-power value. The lighting loads 
are still of great consequence to the gas industry, though 
we may be concentrating our work on heating and cook- 
ing loads. I suggest that, however this may be, it is 
very important to the gas industry that we should keep in 
touch with all illumination questions, as the International 
Commission on Illumination has for its scope the investiga- 
tion of illumination generally, and research work in its con- 
nection; and the Institution as a whole would be well 
advised to keep closely connected with, and in touch with, 
the work of this Commission. 


Report of the Life of Gas-Meters Committee. 


The PresipentT: The next business is the presentation 
of the report of the Life of Gas-Meters Committee. 


This was done by Mr. B. R. Parkinson. [See p. 224.] 


The PresipDENT: Before we take the next business, I 
should like to read a telegram that has just been received 
from Paris: 


| TRANSLATION. | 


To the President of the Institution of Gas Engineers, Grosvenor 
Gardens, London, S.W. 

The President and members of the Committee of the Société 
Technique de I'Industrie du Gaz en France send to their British 
colleagues assembled in London best wishes for the success of 
their meeting, and the renewal of the expression of their regrets 
at not being able to be actually present among them, and of their 
sympathetic regard. R. ExvisseEn, President. 
I am sure it will be your wish that we should suitably reply 
to this kind message. _[‘* Hear, hear.”’] 


The External Corrosion of Services and Mains, 


The Presipent: The last item on our programme is a 
paper by Mr. J. G. Taplay on the “ External Corrosion of 


— 


Mr. Herber who has been closely associated with Mr. Taplay 


on the subject of the extraction of cyanogen. [See p. 210,] 


Place of Next Meeting. 


The Presipent: The next business is to decide on the 
place of meeting for next year. Apart from any other ad. 
vantages, I think the fact that we are going to receive the 
return visit of our colleagues from France, accompanied by 
their ladies, will practically tie us down to London. There 
is no other place in which we can receive a foreign delega. 
tion so favourably as we can in London. I should be glad 
to have the opinion of the meeting on the matter—bearing 
in mind the fact of this contemplated visit of our French 
colleagues. 


Mr. SamuEv Grover: | do not think there need be any 
hesitation about suggesting that London should be the place 
of meeting next year—especially in view of the circum. 
stances that we shall, as this year, have a London engineer 
for President, and that we have to look forward to greeting 
our French confréves in the gas industry at that meeting, 
Perhaps Mr. Hardie will kindly give us his views on the 
suggestion that the meeting place should be London. And 
may I express the hope that the meeting will be organized 
in time to secure a better place than this for hearing? | 
know the reason why we are meeting here; but I wish to 
encourage the Council to persevere with their arrangements, 
and secure a good meeting place on the next occasion. I beg 
to propose that we meet in London. 

The Presipent: Will Mr. Hardie, the President-Elect, 
say a word on the subject ? 


Mr. THomas Harpir (London), who was very cordially 
greeted, said: I would like first of all to take this oppor- 
tunity of thanking you very much indeed for the honour you 
have done me in electing me your President. I have not 
been on the Council for the last five or six years without 
learning something of the responsibilities of this office. 
Therefore it is not altogether without fear that I have under- 
taken it. But I shall do my best; and I trust, with the 
generous support which is always given to the President by 
the members of the Council, that I shall carry out the duties 
to your satisfaction. With regard to the meeting next year, 
I am perfectly in agreement with both the President and 
Mr. Glover that it should be in London. The French 
engineers were expecting to visit us in London this year; 
and we have told them.we shall be very pleased to see them 
next year. We have had a communication from them say- 
ing they hope to be able to arrange to come over in June. 
Therefore, I think it will be well to meet in London. | 
am very pleased to second Mr. Glover’s motion. 

The proposition that the next meeting should take place 
in London was then unanimously agreed to. 


Thanks to the President. 


Mr. J. Fercuson Bett (Derby): The honour that has 
been conferred upon me is to propose that the best thanks 
of the meeting be accorded to our worthy President for his 
occupancy of the chair during the past year. I am quite 
sure that this resolution requires few words from me to 
commend it to the members of the Institution. Mr. 
Goulden did not seek the office. He is a gentleman who 
does not like to be in the limelight ; but the members knew 
that in him they would have the right man in the right place. 
(‘‘ Hear, hear.”] Therefore they unanimously elected him 
President. He has been President during a unique time, 
for his period, instead of being twelve months, has extended 
over fifteen months ; and they have been very trying months. 
During that time, the gas industry has passed through 4 


very difficult period; and in Mr. Goulden we have had a 
sagacious head. Mr. Goulden, as the Chief Engineer o! the 
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largest and most important gas company in the world, must 
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have many calls upon him; but over the whole of these fif- 
teen months he has always been ready to give the Council 
and members of the Institution the full benefit of his ripe 
experience. We older members of the Institution remember 
that we have had celebrated men as Presidents ; but none, I 
think, has excelled Mr. Goulden in the filling of the chair. 
] was sorry not to be able to be present yesterday, when | 
believe Mr. Goulden set the tone of the meeting by his 
splendid address. Also, I am told what a treat I lost last 
night by not being able to attend the reception. Mr. 
Goulden, as I said before, has great calls upon his time; 
but he has always been ready to guide the Institution. We 
all know that such an Institution as this depends to a large 
extent upon the President who controls the policy; and in 
Mr. Goulden we have a gentleman who, through his unique 
experience as an engineer, has been able to control that 
policy to the benefit of the members. We have been 
through a dark time; but I believe the gas industry is now 
going to reap the fruits of our sowing during this troublous 
period ; and we thank those in office who have been able to 
pilot us through. I only voice the opinion of the members 
when I say that in Mr. Goulden we have an admirable Pre- 
sident ; and it is under a deep feeling of gratitude that we 
give him our hearty thanks. I feel sure he will look back 
upon his term of office with pleasure and satisfaction. The 
members are all well satisfied with the meeting, which had 
unfortunately to be postponed. This autumn meeting has 
proved to be one of the best. In fact, some members have 
suggested that we might in future have two meetings—one 
in June, and another in the autumn—as this has been so 
successful. 


Mr. D. Irvine (Bristol) : I have great pleasure in second- 
ing this resolution. Inour President we have a man of dis- 
tinguished ability, and much experience ; and this has 
enabled him to render great service to the Institution —and 
not only to the Institution, but to the gas industry generally. 
| am sure that we all very much appreciate what he has 
done, and that you will most heartily and sincerely support 


the resolution. He has had a very exceptional year of 
office. 


The resolution having been carried with acclamation, 


The Presipent said: It is very difficult for me adequate- 
ly to express what I feel. I should like to say in acknow- 
ledgment of the very kind, but far too flattering, remarks in 
which this proposition has been put and seconded, that it 
cannot but be a matter of the greatest pride to any member 
of our profession to hold this office; and I wish to express 
my deep gratitude to the members generally and to the 
Council for affording me the privilege of occupying the 
chair. We, as gas engineers, follow, I think, a most fasci- 
nating profession. In fact, I am of opinion that we follow 
one of the ideals of the engineer, in rendering serviceable to 
the community that great resource of nature—coal. Unfor- 
tunately, in this country our seams are getting deeper, and 
the coal is costing more to mine; and therefore it is in- 
cumbent upon us to husband our resources to the utmost 
extent. Now, in providing means of light, heat, and power, 
as we do by the manufacture of gas, we claim, and we know 
that we rightly claim, to deal with this great asset of the 
country, coal, in the most economical manner ; and if we do 
this, and at the same time provide the community with 
what has come to be a necessity for their comfort and well- 
being, we can very well feel satisfied in belonging to a pro- 
fession in which these objects are carried out. The exten- 
sion of our business, and the growing use of gas, besides 
conserving the coal resources of the country, contribute 
materially to its health. We heard recently the delightful 
lectures of Dr. Saleeby on the influence that light and the 
free access of sunshine to the streets of our cities has in 
preserving the good health of the people. And apart from 
the bearing which the use of gas has, in the abolition of 
smoke, on the health of the community, there is the freedom 
from drudgery which it is able to bring to the house- 
hold. I think that in this respect we may particularly pride 
ourselves on being the very good friends of the working 
classes. When the use of gas is able to assist clean- 
liness and reduce labour in a house, it must be of im- 
mense benefit to the occupants. Therefore I am proud to 





be a gas engineer, and additionally proud to be President 
of the Institution of Gas Engineers. It has been no task 
at all to me during my term of office. In fact, the period, 
in its relations to the Institution, has been one of continuous 
pleasure. 1 know the members of the Council better than 
I did at the commencement of my year of office ; and I have, 
if possible, even more affection for them than I had before. 
One and all have given me the greatest possible assistance, 
thus rendering my office practically a sinecure. We have 
had difficult times in the gas industry of late years; but it 
seems now as though we were starting a new era. Indeed, 
I hope so. The times we have passed through have taught 
us a very great deal, and have rendered possible the intro- 
duction of reforms that would otherwise have taken years 
to accomplish. That is one good thing which has arisen for 
us out of the war. Had it not been for the power of the 
authorities to make the Orders they did with regard to 
calorific power during the war, you can imagine what a 
struggle it would have been, in the absence of experience 
with reduced calorific value, if we had had to fight the 
matter out now. But at any rate, as I have said, we seem 
to be starting on a new era at last; and I am glad to know 
my friend Mr. Hardie will be succeeding me, and so will be 
in the chair during the commencement of this new period. 
I should not like to sit down without expressing my thanks 
to Mr. Dunn, our very able and very energetic Secretary, 
for the work that he has done in the past year. He has 
been most helpful to me; and it is difficult for me to tell 
you how much I owe to him and his experience in dealing 
with matters. With regard to the very pleasant evening 
that we had yesterday, it was no trouble to me, because Mr. 
Dunn arranged the whole thing, and, as I am sure we wish 
to acknowledge, did it in a most admirable manner. Again 
I thank you. 


Mr. Thomas Settle Honoured. 


The PresipENnT: I have now to deal with the election of 
honorary members. The Council have given very consider- 
able thought to a proposition that Mr. Thomas Settle should 
be elected an honorary member ; and when you recollect the 
vast improvements in methods of carbonization which are 
likely to accrue from the more general adoption of the ver- 
tical retort, I feel sure there will be no divided voice in so 
electing Mr. Settle. [Applause.] It is a good many years 
ago that Mr. Settle first put up and worked a vertical retort 
at Exeter. He was undoubtedly one of the pioneers; and 
I think it was his work at Exeter, which was followed by 
others, that has provided us with the present development 
of vertical retorts. I have much pleasure, therefore, in 
proposing the election of Mr. Thomas Settle as one of our 
honorary members. His election has been submitted to the 
Council, and, as I say, they gave very careful consideration 
to the matter, and were unanimous in their recommendation 
that he should be elected. I trust you will heartily confirm 
this proposition, which I will ask Mr. Hardie to second. 

Mr. Harvie: I am very pleased to second the proposal 
that Mr. Thomas Settle should be made an honorary mem- 
ber of the Institution, and have no doubt it is the unani- 
mous wish of the members, as it was the unanimous wish of 
the Council, that this honour should be bestowed upon him. 
I can remember going to, Exeter many years ago to see the 
first vertical retort installation there. At that time it was 
thought that they were on right lines; and great results 
were expected fromit. Unfortunately, however, there were 
little faults in the mechanical means’ of extraction, which 
prevented the retort from becoming’in the end ‘the success 
it deserved to be. In the way proposed, we can give to 
Mr. Settle a little of the honour which he has undoubtedly 
earned. 


After the proposition had been heartily passed, 


The PRESIDENT said: Mr. Settle, I am glad to see, is 
here, and he might possibly like to say a few words. 

Mr. Tuomas Setrve: Mr. President, members of the 
Council and of the Institution, 1 am very proud of this 
honour which you have conferred upon me to-day. My 





mind goes back now to this very month twenty years ago. 
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We have gone on from those results to something better. 
Of course, 13,250 c.ft. of 520 B.Th.U. net gas was a start- 
ling figure at that time; but now you have got your pass- 
port to make just what you like. I thank you very much. 


Kindred Associations Abroad. 


The PrEsmDENT: It is customary to elect as honorary 
members the presidents of certain foreign gas associations 
with which we have such friendly relations ; and I therefore 
beg to move that we so elect the Presidents of the French 
Gas Association, the American Gas Association, and the 
Italian Gas Association. 


This was heartily agreed to. 


An Omnibus Vote. 


Mr. Hupert Poovey (Leicester): A very pleasant duty 
falls to my lot. The ground has been so covered in respect 
of the difficulties of the past year, that I do not want to lay 
too much stress upon this point at the moment. My duty 
is to propose a hearty vote of thanks to the Council, the 
Hon. Secretary, the Secretary, the Research Committees, 
the authors of papers, the Scrutineers, and the Auditors. It 
is a very omnibus resolution ; but I do not think we should 
honour it any the less because it is so all-embracing. As to 
our Council, we have had evidence to-day, not only of the 
work done by them, but of the respect in which they are 
held. They have worked under great difficulties. The 
postponement of the meeting from June until now must 
have caused them the greatest anxiety. But they have their 
reward in the attendance that we see here. 


Mr. W. E. Vinson (Gloucester) : I rise with pleasure to 
second the vote of thanks which has been proposed by Mr. 
Pooley. We quite realize that the Council have had a con- 
siderable amount of work to do in the past year, on account 
of the strike and of the postponement of the meeting, which 


has meant practically speaking double labour for them. 
With regard to the Hon. Secretary, he is too well known to 
require much praise. We are all aware how excellently he 
has done his work. As to the Secretary, I was pleased to 
hear the President speak so well of him. I have known 


Mr. Dunn for many years, and have always experienced | 


from him every courtesy, and have realized the amount of 
work and ability put by him into his duties. The Research 
Committees have given good evidence of what they have 
been doing during the year; and we have also had very inte- 
resting papers from the different authors, which will be a 
valuable addition to the proceedings of the Institution. 


I wish 
particularly to emphasize what has been said by the pro- 


The PRESIDENT: You have heard the resolution. 


poser and seconder. 

The proposition having been carried with applause, 

Mr. JAMES PATERSON (Cheltenham) said: On behalf of 
the Council, I beg to tender to you our very sincere thanks 
for the kind vote you have just passed. The Council’s 
work is, perhaps, not so much in the limelight as is often 
the case with bodies of this kind; but I can assure you the 
work on the Council of the Institution is of the most inte- 
resting, and at the same time engrossing, nature. It de- 
mands the utmost ability of each member; but I think all 
can see that the Council, individually and collectively, takes 
up its burdens and does its best. As you know, the compe- 
tition nowadays for a seat on the Council is considerable ; 
and I am sure that this is all to the good, in that the best re- 
presentative men from each part of the country in turn 
come to take their place on the Council. I would just like 
to emphasize the fact that the work which the Council doin 
assisting in the conduct of the affairs of the Institution 
would be lost if it were not for the guidance and kindly 
leading which the President has always given. He is the 
pivot round which the Council centres. This year we have 
had a President who has led us as a leader should; and it is 
as much to him that thanks are due as to the Council itself. 


Dr. A. ParKER: It gives me much pleasure to reply to 
this vote of thanks on behalf of those who have carried on 
the research work and have prepared the papers presented 





at this meeting. I am sure I am expressing the feeling of 
all of us when I say that we have really enjoyed doing what 
we have done, and we hope that we have done something: at 
all events towards advancing the industry. In addition to 
the enjoyment we have thus had, we have been more 
than repaid by the attendance at the meetings, the great in- 
terest that has been shown, and the kind words said. 


Mr. W. E. Price (Hampton Wick): As only a unit jin 
this multum in parvo vote, I shall not take more than my 
proportion of time in replying to the very kind words that 
have fallen from the proposer and seconder of the vote, so 
far as they refer to me. I thank you very much for the 
way in which you have received my portion of the voie, 
and can only say that, so long as you will put up with me, 
I will do the same by you. It is now about eight years 
since I began to learn something of what was going on in 
the Institution; and it has been my endeavour to follow-up 
the policy adopted. We try to be consistent, and to do our 
best for you. 


National Illumination Committee. 


The PRESIDENT: Before we separate, there are just two 
points I would like to mention, one of which was an omis- 
sion of mine that I wish to put right now. I have to inform 
the meeting that Mr. John Bond, who was one of our repre- 
sentatives on the National Illumination Committee of Great 
Britain, which is affiliated with the International Commis- 
sion on Illumination, has resigned; and the Council have 
elected in his place Mr. J. G. Clark, who is one of our 
members, and is an expert on all matters dealing with the 
measurement of light. We cannot be better represented 
than by Mr. Clark; and I hope you agree with the action 
of the Council. [Agreed.] 


An Offer by Sir Dugald Clerk. 

The PREsIDENT: Then Sir Dugald Clerk, who we all 
know has at various times given a great deal of informa- 
tion with regard to the comparison of thermal efficiency in 
the manufacture and use of gas and electricity, has offered 
to assist us and pay the expenses of collating the papers and 
various facts that he has published at different times on 
these subjects in one brochure, which we shall print and 
publish on his behalf for distribution to our members. He 
made the offer a little while ago; and we felt that a book 
such as this would be of the greatest possible interest and 
information to our members. It is very necessary in these 
times to know all the figures of comparison with regard to 
the two methods of supplying light, heat, and power; and | 
am sure you will empower me to give to Sir Dugald Clerk 
the very grateful thanks of the Institution for his kind offer. 
For the purpose of lecturing, we have a large diagram 
which was one that Sir Dugald Clerk used in the discussion 
some time ago with the Institution of Electrical Engineers. 
It is, on application to Mr. Dunn, at the service of any 
members of the gas industry who may wish to give lec- 
tures on the subject. 


Meter Connections. 

The Presipent: Mr. Livesey asked a question with re- 
gard to the connections of meters—whether they should not 
be made to the sizes of iron pipes. If Mr. Livesey or any 
other gentleman wishes for the connections of meters to be 


made suitable for iron pipes, the manufacturers, I believe, 
are quite ready to meet purchasers in this direction. 


The Presiwent: We have unfortunately had to close 


somewhat prematurely some of the discussions. We had 


hoped that, by the publication of the reports, &c., which 
was rendered necessary by deferring the meeting, we should 
have had ample time at disposal for the full discussion o! 


all papers and communications. Experience has shown, 
however, that the discussions in some instances were cul 
short. We have had an enormous amount of exceedingly 
interesting matter put before us; and we should w elcome 
any further additions to the discussions in the nature ol 
written communications. If members will communicate 
any views or criticisms in writing to Mr. Dunn, we shall 
be glad to have them recorded in our ‘* Transactions. 
That closes the business of the meeting; and I thank you 
all for your attendance. 
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FIFTH REPORT OF THE GAS 


(RECORDING GAS 


INVESTIGATION COMMITTEE. 
CALORIMETERS.) 





Prof. Cops : The work of the Research Sub-Committee during 
the last year was divided into two parts, which differed in 
character ; and the results are placed before you in two separate 
reports—the fifth and sixth. The somewhat lengthy report on 
recording calorimeters comes to be made largely because of the 
new conditions imposed by the Gas Regulation Act of 1920, 
which proposes to place the recording calorimeter in a very 
important position. According to the new system, gas under- 
takings will sell thermal units; and the accurate measurement 
of thermal units demands two determinations—one of volume, 
and the other of calorific value. To be well informed on the 
calorific value is a vital matter. One of the principles upon 
which we have insisted during the discussions of the last year or 
two has been that unsatisfactory performance with gas-fired 
appliances is far more likely to arise from fluctuation in the 
quality of a gas supply than from any inherent defect attaching 
to gas of a particular quality or calorific value. There is nothing 
to be said for departing from the declared calorific value more 
than can be avoided. A legal penalty imposed in the interests 
of the consumer will attach to any working below the calorific 
value ; and the gas engineer is not likely to throw British thermal 
units and money away by working too far above it. The 
amounts involved were rather startling to me on making a rough 
calcufation. Taking reasonable figures for coal carbonized in 
gas-works, and assuming a price of 1od. per therm for gas, it is 
easy to calculate that, if all the gas-works of the country were 
working 1 p.ct. above the declared calorific value, it would in- 
volve a monetary loss of £400,000 per year from the delivery of 
therms without payment. The importance to everybody con- 
cerned of an accurate record of calorific value is therefore very 
obvious. It is very desirable; and it is to be hoped that it may 
prove practicable. 

This new importance of the recording gas calorimeter led the 
Calorimeter Sub-Committee of the Institution to invite the co- 
operation of the Gas Research Sub-Committee in the investiga- 
tion of the subject ; and we set to work to examine as thoroughly 
as we could an instrument which might be regarded as repre- 
sentative of the best in design and workmanship which had been 
attained. For this purpose, we took, and believe we were justi- 
fied in taking, the Simmance total heat recording calorimeter, 
which had already been given the blessing of Sir George Beilby 

nd the Fuel Research Board. The results of the examination 
we made are disclosed in detail in the report before you. I 
think that the general impression which will be carried away 
from a perusal of the report is that the possibilities of error are 
so numerous, and so difficult to eliminate, that the design and 
construction of the perfect instrument is going to be a very 
difficult matter, and that Mr. Simmance is to be highly compli- 
mented on the degree of success which he has already attained. 
We found the instrument to be excellent in many respects— 
particularly if it could be given skilled attention—and are, as a 
matter of fact, installing it for use in our research work. We 
are also quite prepared to accept that, under favourable con- 
ditions, the instrument may give a reliable continuous record 
With little attention and over considerable periods. But the im- 
position of an instrument for official and penal purposes would 
mean more than this; and if the demand is made that the 
calorimeter shall give a record sufficiently reliable for penal 
purposes under all the conditions in use which have to be con- 
templated, we find that this instrument cannot meet that de- 
‘nand. The report is made in great detail, in order that the 
industry may know the nature and extent of the difficulties 
encountered by the designer and users of any instrument of 
Which so much is required. We have attempted to determine 
and indicate the limits within which the recorder can be re- 
garded as completely reliable, and outside which, for various 
reasons, it becomes unreliable. 

In order that the survey might be more complete and useful, 
“an examination was also made of the well-known Beasley in- 
‘irument, which, as you know, is not a water-flow calorimeter 
like the Simmance, but works on an entirely different principle. 
though for various reasons this instrument is unsuitable for 
official or penal purposes, we found it to be, in our opinion, very 
useful for works control purposes, and simple to operate and 
maintain. One criticism which has been made of the Beasley 


[The Report was given in extenso in the ‘‘ JOURNAL” for June 22, p. 677; June 29, p. 744; July 6, p. 35; and July 13, p. 101.) 
Presented by Prof. J. W. COBB, C.B.E., B.Sc., and JAMES W. WOOD, M.Sc.(Tech.), A.I.C. 





























calorimeter has very little force—namely, that it records net, and 
not gross, calorific value. Under no ordinary conditions will this 
feature offer any difficulty in using the instrument to maintain 
a constant calorific value or tracing deviations therefrom. 

I am certain that every member of the Committee would wish 
me to say one thing in conclusion, and that is how much we are 
indebted to Mr. Wood, the Research Chemist, and to his as- 
sistant, Mr. Howarth, for the substance of this report. The 
investigation is one which has made demands to an exceptional 
degree upon Mr. Wood’s personal efforts; and the investigation 
has been carried out by him with a degree of ingenuity and 
perseverance which I have personally had special opportunities 
of appreciating, and which we should like to recognize. Our 
thanks are also due to the Birmingham Corporation Gas De- 
partment for the provision of laboratory facilities, and to Mr. 
T. F. E. Rhead, their Chief Chemist. 

Mr. Woop: In view of the comparatively small departure 
from the ‘* declared calorific value’ allowable under the Act, a 
general survey or criticism of the instrument would be quite 
inadequate; and it was necessary to examine in minute detail 
all parts of the apparatus, their function in use, and all factors 
influencing the recorded calorific value, in so far as they could 
be ascertained. Hence the bulky and detailed nature of the re- 
port. Admittedly, the examination has been exacting, but we 
venture to suggest not too severe, having regard to the use for 
which the instrument is intended. The fact that we are unable 
to express a wholly favourable opinion of the instrument as an 
unattended continuous automatic recorder, in nowise condemns 
it as unsuitable for the purpose for which it was originally de- 
signed—namely, that of indicating changes of gas quality to the 
engineer, and hence being of service in the control of gas manu- 
facture. A most valuable feature of the apparatus in this con- 
nection is the fact that the recording mechanism works in con- 
junction with a reliable water-flow calorimeter, by means of 
which the record can be checked at any moment; the test being 
by thoroughly orthodox and accepted methods. In analyzing 
the performance of the instrument, four things must receive 
the very closest attention. They are: Control of the gas rate; 
control of the water rate; measurement of the temperature rise 
of the water; and thermal gains or losses to the system other 
than those due to the calorific value of the gas burned. The 
facilities placed at our disposal in Birmingham were particularly 
suited for a thorough testing of the recorder. 

It was possible to supply gas of constant composition to the 
recorder for periods of thirty hours and more at a time, and to 
cover in turn a range of gas qualities as regards calorific value, 
specific gravity, and composition sufficiently wide to enable a 
reliable opinion to be expressed as to the behaviour of the re- 
corder with almost any grade of gas at present supplied, or likely 
to be supplied in the near future. The recorder has been tested 
throughout under most stringent, but reasonably fair, conditions. 
Difficulties have been encountered ; and a number of points have 
been brought forward which it is hoped will prove of service in 
connection with the design and utilization of recording calori- 
meters, apart from their immediate application to the Simmance 
instrument. It is necessary in this class of work to distinguish 
faulty design, faulty execution of a good design, and faults 
due to the inherent physical properties of the substances handled 
—in particular the gas and the water. Time does not permit 
of a detailed description of the recorder, a unique feature of 
which is a governor so constructed as to effect within certain 
limits automatic compensation for changes in temperature, pres- 
sure, and specific gravity of the gas supplied to the recorder, 
and to show on a chart the calorific value of the gas per cubic 
foot at 60° Fahr, and 30 in. barometer, without further correc. 
tion being required. Provided the temperature and pressure were 
constant, it was found that gases of such widely different specific 
gravities as air, Mond gas (sp. gr. 0°85), coal gas (sp. gr. 05), 
and hydrogen were delivered at substantially the same rate. The 
governor is designed to operate under changes of specific gravity 
of the gas. But it is found that other physical properties of the 
gas affect the delivery to the burner; so that in certain cases 
gases whose specific gravities are almost identical are delivered 
at slightly different rates. This is of interest in connection 
with works using coal-gas and water-gas mixtures; a 30 p.ct. 
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water-gas mixture being delivered at a rate 1 p.ct. less than 
coal gas. The behaviour of the governor when temperature and 
pressure change is somewhat complex, and is discussed in detail 
in the report. 

An extended observation of the instrument supports in a con- 
siderable measure the views reached from theoretical considera- 
tions. Briefly, the results show that compensation for tempe- 
rature and pressure changes is very good for gases whose specific 
gravities are not far removed from o°5. As the specific gravity 
departs from 075, compensation becomes less perfect, and in the 
case of some of the heavier mixtures supplied to-day would lead 
to errors exceeding 2 p.ct. for quite moderate changes in atmo- 
spheric conditions. Temperature and pressure changes do not 
affect the governor in quite the same way ; so that it is not pos- 
sible to state exactly the deviation of the recorder for a given 
change in Tabular Number, since the latter involves both these 
factors. Certain irregularities of the gas delivery, as distinct 
from explainable deviation, noted in our report, and also in that 
of the Fuel Research Board, as being due to the fouling of the 
burner, have been practically eliminated by an improved con- 
struction. The regular deviations already noted, however, still 
persist. 

One of the greatest obstacles to the continuous operation of 
recording calorimeters would appear to lie in obtaining a water 
supply with satisfactory chemical, physical, and thermal char- 
acteristics, especially in those cases where the water flow is con- 
trolled by a ‘* constant head ” device. It is surely not asking 
too much to require that the calorimeter should be capable of 
running continuously on the public water supply of any of our 
large towns. Experience in this direction is very variable; and 
really the difficulty is not so much one of corrosion, or complete 
stoppage of the calorimeter due to deposits, as a gradual but 
uncertain reduction in the water rate, which should, of course, 
be constant. In Birmingham, for example, the water rate 
could not be relied upon to keep constant within 1 p.ct. for more 
than a day at a time, with the instrument examined. Even 
granted a perfectly pure water supply, the rate of flow through 
the calorimeter changes with change in inlet temperature, and 
with change in the temperature difference between the inlet and 
outlet water, due to the noticeable change in viscosity of water 
with temperature. Numerical values for these changes are 
given in the report. In a later instrument, the water system 
has been re-designed. This renders some of the figures obsolete 
as applied to the latest Simmance recorder ; the variations being 
reduced to change in water rate with change of inlet water tem- 
perature, which, however, is still quite appreciable, and ‘as far 
as we can see unavoidable, The latest arrangement is un- 
doubtedly a great advance, and gives warning of slowing of the 
water rate, which can readily be restored to its initial value by 
very simple cleaning, and without interrupting the record. The 
necessity for daily cleaning with the Birmingham wate? supply, 
however, still exists; and it is likely that many other places will 
be in a similar plight. In the report, a water supply at almost 
constant temperature, not greatly removed from room tempera- 
ture is insisted upon, if really reliable operation of the recorder 
is to be secured. The recording mechanism appears to record 
the temperature difference between the inlet and outlet water in a 
very satisfactory manner; and we can but mention here the 
absolute necessity for the use of properly standardized mercurial 
thermometers, for the determination of the calorific values by 
which the chart is set and checked. 

In addition to the Simmance recorder, the Beasley recorder 
Was examined. For giving indication of changes in gas quality 
on the works, this would appear to be a particularly convenient 
instrument. It is, however, not suitable for use under the Act. 
It is not excluded because it is a net recorder—this point being 
discussed at some length in the report—but because in its pre- 
sent form it cannot give a record directly reduced to 60° Fahr. 
and 30 in. barometer, and because there are no ready means of 
verifying the chart by a visiting inspector. 


DISCUSSION. 

The Presipent: | am sure we are very much indebted to the 
gentlemen who have gone through all the long, arduous, and 
scientific work to produce this report ; and it is due to them that 
vou should give it a thorough discussion. It is quite clear that 
we are not yet within reach of the perfect calorimeter, and there 
are tremendous difficulties to be overcome before we can arrive 
at it. I hope the outcome of the discussion will be to clear 
away some of these little differences that may possibly be capable 
of elimination. 

Mr, J. F. Stmmance: I am very much obliged indeed to you 
for giving me the opportunity of commenting on this report on 
calorimeters. 1 think there is nothing that I can say that is 
not absolutely complimentary to the authors of the paper. I do 


not think anybody knows better than I do myself the difficulties 
that they must have encountered in carrying out these investiga- 
tions; and I am quite certain that they wished lots of times 
they had not started them. You see, the governor works at 





such a very low pressure that it really means that these in- 
vestigations have been opening out almost a new school, ii | 
may put it that way, in gas manipulation. The governor work, 
normally at 1/2zooth of an inch pressure. With the gover: 
working at this pressure, it means that the pressure is doi 
actual mechanical work. The gas is not simply flowi: 
through; it is actually moving, not only the lid of the governo: 
but an auxiliary balance. Many of you know how it works. | 
think it is cutting it rather fine. I should be very much su: 
prised if there were half-a-dozen gentlemen in this room wi 
have in their laboratory a pressure recorder that will indicat: 
1/2ooth of an inch. It is quite an exception to get 1/1ooth; b 
to get 1/200th it is very rare indeed. In the case of this calori- 
meter, it not only does its work within limits, but it records, 
you may say, the small changes of pressure caused by the vi 
small changes of calorific power. | do not know quite, reading 
the paper through, whether I am here on the defence, or whethe: 
{ am here simply as a critic. I cannot criticise the way in 
which the tests have been carried out—I think they have been 
magnificently carried out, and that the report is monumental 
If f were Prof. Cobb and Mr. Wood, | think 1 would knock oui 
all the references to particular calorimeters and get it out as 
a paper simply from a scientific basis, because there are lots of 
points there that must be useful to everyone who carries out 
investigations on gases in small quantities, and at very low 
pressures indeed. I could go through this report line by lin: 
and comment on each line; but | think it might bore you. 


There are some points that really are not worth speaking ot ; 


but there are some that are. Now, where I think Prof. Cobb 
has been rather hard on my calorimeter is where he deals with 
gases of heavier gravity, and much lighter. If you buy a light 
car which will take two people and one in the dickey, and you 
put forty people into it, and then read a report on it, it is not 
fair to the car. [Laughter.] This particular calorimeter was 
made for London gas; it was adjusted for London gas. For 
some six weeks it had been running quite decently, well within 
the 2 p.ct. limit. It was sent to Birmingham, and from that 
moment we have not, I think, seen it. It was fitted up by the 
assistants, and it was worked right through its tests without the 
slightest assistance or counsel or advice from anybody outside, 
so far as | know. A calorimeter that will do this, that on be 
put together in this way—and, mind, it was also an old pattern 
has certainly advanced gas matters a little [hear, hear] if it 
has done no more than that. The instrument was designed 
during the war (in 1916), simply because someone wanted a 
calorimeter, a recording calorimeter, to get some record of what 
he was doing. Of course, things were a little bit mixed then, 
and the calorimeter, as it was, was tested by Prof. Cobb, not 
one made at that time, in 1916, but one where the same lines 
had been followed. So that [ think you can take it that th 
result is not so bad in the circumstances. Now, on this ques- 
tion of the accuracy of the calorimeter with mixed gases, | «o 
not think that the report is quite fair to the instrument. | hav 
myself watched it in actual work under changes of gravity. |! 
mean actual work—that is to say, in testing stations unde 
changes of gravity from 0-4 to 0°67—and every movement of th 
pen was carefully tested by a test on the calorimeter. It did 
behave perfectly ; and at that time the gravity of the gas was 
varying certainly every half hour. The tabular number certainly 
was low, but gradually rose; so that I think, in spite of the 
report, one may take it that with that calorimeter, under normal 
conditions of temperature, pressure, and specific gravity, it keeps 
within the 2 p.ct. limit that I have always attributed to it. 

I think the report can be divided up into two parts—that is to 
say, the calorimeter can be treated in two parts: (1) The part 
dealing with cumulative errors; and (2) the part dealing with 
errors that are inherent in the system, that cannot be got ovet 
As regards the cumulative errors, it certainly seems that th 
only trouble which is a distinct trouble is the flow of the wate: 
It seems impossible to get clean water, and, as Mr. Wood, | 
think, said—although [ could not quite hear everything he said 
—even with absolutely clear water, temperature will make a 
change in the rate of flow. How is that to be got over? I 
may be got over; but I do not know how it is to be done. Mind, 
the limits are very small. If the water is really dirty, and it 
goes on accumulating in the instrument, then it naturally gets 
worse and worse ; but it can be cleared by putting a little hydro 
chloric acid through it. I am afraid there is no other way o! 
keeping the water running constantly. It seems such a little 
thing to get a constant flow of water; but it is not a little thing 
The gas, of course, is easy. The gas is clean wherever you g* 
We have never had a case since the calorimeter was put on th 
market in which the governor failed through some imperfec- 
tion of the gas. There has never been a drop of tar or any 
thing accumulating on the governor, even after three or fou! 
years running; so that T think I can say the gas, as passed 
through the governor, is kept at a constant rate within th 
limits of the inherent defects of the governor. 

There is one other point, I think, that has been mentioned 
and that is the cooling of the gas. Of course, what you hav 
heard from Mr. Wood has been just an abbreviated report, and 
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<ome of the things that I mention may not be so familiar to you 
as they would be to him—and, by the bye, I think this précis of 
the report, in being cut out from the body, in being compiled 
from the report, perhaps gives greater emphasis to some of the 
remarks made, because there were one or two very com- 
plimentary things said in the report, very complimentary vail 
deed; but | have not heard so many in these little extracts. 
[Laughter. This question of the cooling of the gas is put 
as an error. As the gas comes from the meter it runs inside 
another tube which is surrounded by the cold water. It is re- 
duced in temperature, and the error avoided by this is really 
greater than the error that would be obtained if the gas were 
not cooled down. I must plead guilty to this; but not from any 
scientific point of view. You cannot pass a gas—a saturated 
gas, and sometimes a super-saturated gas— through a governor 
orifice Without getting a deposit there ; so I said to myself, * Am 
| going to get drops of water on the valve of the governor and 
get a wobble, or am | going to sacrifice a little bit of the 
science?’ So, being more of a gas-fitter than a scientific man, 
science had to go; and I cooled the gas down to get all the 
water possible out. Now, as to the verdict that this calorimeter 
is not suitable for use when the question ot penalization is before 
vou, | think that is so. I quite agree with that verdict ; but not 
for the reasons that Prof. Cobb gives—not because it requires 
attention, that it wants this and it wants that. I say that no 
calorimeter which can be reported on and criticized is a fit 
calorimeter under the Gas Regulation Act. ‘‘ It shall include a 
calorimeter for the production of a continuous record of the 
calorific value of the gas which is being supplied.’’ A calori- 
meter which is not absolutely accurate cannot comply with that. 
| am quite certain that it would give rise to lots of trouble if 
the Referees were to say, with regard to calorific power shown 
by the recording calorimeter, as they did in the Metropolitan 
Referees’ Instructions, that the average of the two tests shall 
be deemed to be the calorific power. The Act says that it is to 
show the calorific power of the gas which is being supplied to 
the public. Supposing you have a calorimeter that has little 
leanings either one side or the other—a calorimeter that is with- 
in 1 p.ct., that is practically perfect. Supposing that you make 
a test with that instrument, and verify it as accurate, and then 
you lock up the instrument for a fortnight (because the tests 
appear to be fortnightly in the hundred-million companies), that 
calorimeter has to run for the fortnight without attention, with- 
out inspection. At the end of the fortnight it is again examined, 
and it is again absolutely accurate ; but goodness knows what it 
has been up to all the rest of the time. It may have been just a 
flash in the pan that it was right. What has a recording calori- 
meter to say for itself in a court of law? If it is a gas 
examiner, you are right on the track of it, because he tells you 
within twenty-four hours that your gas has gone wrong, and 
vou can always get at him. He can be cross-examined; and 
there are lots of ways of proving the accuracy of his reports. But 
a recording calorimeter, unless it is absolutely and invariably 
accurate, is not a calorimeter to be used under the Act. Why 
I speak of that with a certain amount of confidence is because 
1 am told, on the best authority, that it is possible to make a re- 
cording calorimeter which cannot be checked by an examiner, 
but by which the examiner will be checked, which is absolutely 
accurate, which in no circumstances—that is to say, no fair 
circumstances—will show any errors in its record. I am told 
that this calorimeter is possible, and that it will be so certain 
that it will be received by gas managers with every confidence, 
because it will be a new principle. It is a thing which shows 
calorific power. Never mind about standard calorimeters or 
any other mortal thing ; it isa new instrument which shows calo- 
rific power—absolutely certain. If that is so, no one will be 
more delighted than I, because it means that we shall be on the 
threshold of something quite new in the way of gas manipula- 
tion. It will help, probably, in dozens of other directions. But 
although it does come out, I should be very surprised if a re- 
cording calorimeter would ever be prescribed. 


Mr. J. P. Learner (Burnley): I should like to add to the 


remarks of Prof. Cobb as to the indebtedness we are under to 
Mr. have 
had experience with more than one of these instruments, and 
am fairly well familiar with some of the difficulties in connection 
With it. 


Simmance in relation to recording calorimeters. 1 


I think, after all, the worst thing—at any rate, so far 
us My experience goes—is in relation to the water. It is with 
us very difficult to get a water supply that will be at all con- 
stant ; and if it were to be treated as a service instrument, 
icked up for a fortnight, and expected to behave itself for the 
visage a I doubt whether ~at any rate, as usually arranged 

hike ca orimeter, or any calorimeter, would serve with anything 
Ad surety for that length of time. We have water in Burnley 
vd eri is from a moorland supply—one which is rather liable to 
ck up the mains. If any water-main in the streets of 
Burnley, 3 in. or 4 in. in diameter, that has been in twenty years, 
broken, I think you will find trouble in getting your thumb 
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y badly when it comes to a question of dealing with the 

and I have come to the conclusion quite recently—if I 
e this last few weeks I should really have seriously 
If to work to see if it could be done—that this calori- 











meter might be maintained with distilled water. [t would mean 
a large supply of distilled water, which would have to be pumped 
over and over again to feed the system, and arranged so that 
it would be cooled to a proper temperature by the ordinary 
town’s water supply, which might be supplied through a fairly 
big sized pipe. | make a present of the suggestion to Mr. 
Simmance, to whom I have not had an opportunity of speaking 
since it occurred to me. With regard to the gas regulation, | 
think those who read the report know exactly what the strict 
test made on it says. But for ordinary purposes, the gas supply 
is, | consider, as constant as we are likely to get it. [ do not 
think we can rely on the ordinary registration of the gas-meter 
to much below 1 p.ct. Very slight variations in the water- 
level of. the water-meter cause a difference ; and you have to be 
very particular. Somebody has got to be watching it exceed- 
ingly closely, to shut it off and adjust the water level irregularly, 
if you are to be sure that your meter is registering always with 
a much greater accuracy than 1 p.ct., or 4 p.ct. If the flow of 
gas is regulated by the governor to within 1 p.ct., [ think we 
are doing exceedingly well. I would just like to comment on 
what Mr. Simmance said when he remarked that he had had 
no experience of anything going wrong with the governor. I 
do not know what the cause was, but certainly at one time 
during the war our calorimeter was altogether wrong in the 
flow of gas. On examining it, | found some sort of deposit on 
the little glass plate inside the governor bell. | came to the 
conclusion that somehow or other a little oil had been dropped 
into the bell. Oil is used for sealing the bell; and when the bell 
was taken out some time, the oil had got on to the inside of the 
roof of the bell and dropped down on the glass plate. Anyway, 
there was a peculiar deposit which we have not found since. On 
one occasion we had to clean the glass, which was slightly 
oily ; but I have never found the reason for the deposit I have 
mentioned. I think, when the difficulties are taken into account, 
we have in this instrument an exceedingly good instrument ; 
and we must thank Mr. Simmance for the amount of work that 
he has put into it in producing it. 

Mr. ALFRED BLAKIE (of the Fuel Board): | think 
the first thing in everybody's mind is to compliment the authors 


Research 


of the paper on the exceedingly careful and full investigation 
they have made of the Simmance calorimeter. The amount of 
work involved must have been very great indeed. 1 speak with 
some experience, as, at the Fuel Research Board, we had an 
investigation of this instrument made, the results of which were 
published in the Fuel Research ‘Technical Paper No. 2, in 
February this year.* Our investigation was not nearly so com- 
plete as the present one that has been carried out by the Com- 
mittee, owing, partly, to the fact that the station was in pro- 
cess of formation, and much other work had to be done at the 
time, and partly to the fact that some of the points which have 
been investigated in this paper could not be investigated much 
better there, owing to the difficulties which several speakers have 
referred to—the unsteadiness of inflow water taken from the 
mains, and unsteadiness of air temperatures. Having said this, 
[ think it would perhaps be ‘best if I referred to the summary 
that appears at the end of this paper, on pp. 53 to 56. I will 
just go through it briefly, saying where our experience has been 
confirmatory or different from that obtained by the authors. In 
the first place, the first item deals with the control of the gas 
rate. Our tests on the gas rate, when using gases of different 
density, prove that the calorimeter follows really remarkably 
well the changes in gas density, and corrects the fuel. It does 
not do it absolutely ; but within the limits that have been shown 
in this paper I think the control is as satisfactory as can be 
looked for. Mr. Simmance brought forward the case of gases 
of heavier density, and that this report had been rather hard on 
them. Well, possibly it may not deal with gases of heavier 
density quite satisfactorily; but if a gas-works are going to 





make gases of these extraordinarily high densities, then the 
design of the calorimeter should be such that it is adapted to 
take any proportion, so adapted that it suits these densities 
that its best range covers the density of the gas being used. 
This, I think, is perfectly possible with this calorimeter. As to 
the second item in the report, our tests have shown that further 
changes in the gas are due to slight mechanical difficulties 
namely, the burner getting clogged. We also experienced this 
difficulty. The burner, in process of time, became clogged with 
small particles dropping off from the inside of the calorimeter, 
and the gas rate fell off proportionately. This, I think, has 
probably been got round entirely in the new design. Our own 
instrument has been altered to the new design; but, unfor- 
tunately, we have not been able to make very many tests on it 
vet. We have so far experienced no trouble with this clogging. 
We have had only one other slight mechanical defect that might 
occur in any instrument almost—that is, the tubes leading from 
the meter became cracked, and we got a slight gas leak which 
was undetected for a short time, and, of course, upset the whole 
of our calorific value tests. The control of room temperature is 
desirable, and improves the governing. 

As regards governing, I think, as the authors point out, it is 
not a matter of very serious consideration; but as regards 
another matter—that is, the losses or gains through the walls of 





* See “ JOURNAL," Vol. CLIII., p. 739. 
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the calorimeter—this is a much more serious matter; and I will 
deal with it under a later section. Now as to the water rate, 
which several speakers have mentioned. This we have also had 
some trouble with; and in this respect I consider we have been 
more unfortunate in our experience than the authors have been— 
probably, I think, owing to the fact that our water contains a 
considerable. quantity of unfixed CO,, which is liberated in the 
calorimeter as the water heats up, and forms bubbles. These 
bubbles will, as they grow larger, gradually coalesce, and give 
way somewhat suddenly. We have observed that on several 
occasions the rate is temporarily altered; and this is a point 
which may vary with every different instrument used unless 
great care is taken in the manufacture of the inside of the tubes. 
A rough surface or a smooth surface will make all the differ- 
ence as to the rate at which these bubbles coalesce and come 
off. I have noticed it particularly after cleaning with hydro- 
chloric acid. Immediately, for the first few hours or day after 
cleaning you get a much more irregular rate, owing to the sur- 
‘face not having settled down to its permanent condition. As re- 
gards the freeing of water from air, I think this seems to be 
fairly satisfactory. In No. 6 reference is made to changes of 
viscosity of the water, causing a-change in the water rate. We 
also measured the viscosity changes under somewhat different 
conditions from what the authors of the paper did. We measured 
it on the instrument actually running, measuring the calorific 
value. We obtained a slightly lower co-efficient, about 0°24 in- 
stead of o°4 per degree Fahr.; but this co-efficient did not allow 
in any way for the change of temperature between the inlet and 
the outlet water. Of course, this will make a difference of 
approximately the value shown here—that is, approximately half 
of the other co-efficient—because the main variation of tempera- 
ture is half as much as the absolute. With regard to the errors 
under 4 and 6, the later modification—that is, the change in the 
system of controlling the water—should make a considerable 
difference. We have only had our instrument installed a short 
time, and for most of that period we have not been making a 
gas suitable for use in it ; but what little experience we have had 
goes to prove that the water rate is very much improved. 

As time is getting somewhat short, I will just confine myself 
to one or two of the more important points in the remainder of 
the report. Of these, I think No. 12—that is, the variation in 
the readings of the calorimeter owing to fluctuations in the room 
temperature—is perhaps the most important. We found in our 
experiments practically the same co-efficient that the Committee 
found—that is, about 1°5 B.Th.U. per degree of change in 
atmospheric temperature. This is due entirely to the conduc- 
tion through the walls of the calorimeter, increasing the exit 
temperature of the water on a warm day, and decreasing it 
slightly on a very cold day; and at 1°5 B.Th.U. per degree it 
may result in a very considerable error unless the temperature is 
very carefully modified to prevent variations. A suggestion for 
minimizing this we made in our report was to jacket the whole 
calorimeter with the mixture of water that has flowed through 
it, and water at the temperature of the inflow; so minimizing 
the exchange of heat between the inside and outside. In con- 
clusion, I think all will agree with paragraph 16, where it is re- 
commended for control in large gas-works, the control of manu- 
facture, that this can thoroughly be endorsed. It is absolutely 
suitable for this, and quite as good as anyone need expect. With 
regard to the last question—the one whether it should be used 
for penal clauses—I do not think this is a thing on which I can 
say anything, as it is a matter for the Gas Referees to settle 
themselves, after considering it. 

The PresipENnt : Our discussion has rather centred itself on the 
Simmance system, because that is the one, together with the 
Beasley, that has been reported on to you by the Committee. 
But I would remind you that there are other instruments which 
we shall have to examine, which are now being given inspection 
by the Referees—for instance, the Thomas and the Fairweather 
instruments. I do not know whether any gentleman is present 
representing these calorimeters; if so, we shall be very glad to 
have any remarks he may care to make for our benefit. 

Mr. Cuartes FarRWEATHER (London): You will appreciate 
from your Sub-Committee’s report that a total heat recording 
calorimeter must embrace four essential automatic _features— 
namely : 











A measured gas supply; a measured water supply ; 
some form of differential thermometer; and, what is perhaps 


most important of all, means for automatically compensating 
for tabular conditions—i.e., the pressure and temperature con- 
ditions of the gas passing through the instrument. The Fair- 
weather instrument, designed by my brother, the late Mr. J. H. 
Fairweather, of the Brentford Gas Company, embodies all these 
features. A full description of it appeared in the Gas JOURNAL 
of June 15 {p. 628] last; but a short description here may assist 
in bringing the details more clearly to mind. The principal 
feature of the instrument is the manner in which the tabular cor- 
rection was applied—by the automatic regulation of the water 
supply, the gas supply being maintained constant. It is im- 
portant to note that the gas is cooled to the water temperature, 
and is measured at such temperature; and the air for combus- 
tion is both cooled to the water temperature and saturated with 





water vapour. The change in velume of a definite quantity of 
air enclosed in a vessel, is caused to move a body of oil con- 
tained in a specially designed chamber, which oil supports 
float device controlling the actual flow ot water; the shapi 
the chamber being so designed as to produce up-and-down mo 
ments of the oil and float that will give the correct flow of water. 
The air control consists of two tubes—one sealed inner ty) 
containing the determined quantity of.air, and an outer tulx 
the annular space between being utilized for the circuiatine 
water for bringing the air column to the temperature o{ 
water. The air column is divided into two compartments, , 
containing oil and. the other water... ‘The oil is connected by 4 
tube to the float chamber, and the water used for adjusting the 
air capacity. Water is supplied to an open vessel. at the top of 
the inner tube, which is connected to another vessel from which 
depends a tube carrying at its lower‘end a small orifice. This 
orifice dips into a cup carried by a float, which, in turn, is sup- 
ported by the oil in the float chamber. The water overflows 
the inner tube vessel, which thus acts as a weir and determines 
the level of the water in the tube opposite ; and this level is, of 
course, constant. The float chamber, which is open to the 
atmosphere, is so shaped that the oil level is modified to cause 
the movement of the cup and produce a water flow directly pro- 
portional to the tabular number. Gauze filters prevent any pos- 
sibility of restriction of the orifice. The size of this: orifice is 
slightly larger than 7g in. diameter ; and with a pressure of 20 in, 
head, the water is supplied at such a high velocity that no fear 
need be entertained of the orifice getting in any way clogged. 
After the water is measured, it overflows the cup, and passes 
over the baffle into the vessel surrounding the float chamber. 
From thence it flows through the funnel and pipe to the Boys 
calorimeter. The cup and float run on rollers with a minimum 
of friction. The volume of air.in the sealed tube varies as the 
water temperature, causing a movement of the oil to be trans- 
mitted to the float chamber. Moreover, since the float chamber 
is open to the atmosphere the air in the sealed tube will be under 
a pressure equal to that of the atmosphere, slightly modified by 
the hydrostatic pressure due to the difference between the oil 
levels in the air tube and the float chamber. It will thus be 
appreciated that the changes in, atmospheric pressure and of the 
water temperature will alter the volume of the air within the 
sealed tube, and cause oil to be forced into, or withdrawn from, 
the float chamber, so altering the levels of the float and cup, and 
consequently altering the rate of water supply. A suitable valve 
is fitted for introducing and sealing the air, and a water gauge 
with valve for the water adjustment. Oil and water will, of 
course, be supplied with the air valve open. A tabular gauge is 
fitted ; and the movements of the oil correspond to the markings 
thereon. The gas is passed through a coil immersed in water at 
the bottom of the outer casing of the air-control column, and 
then passes through a Parkinson escapement meter. This type 
of meter has been favourably commented upon by your Sub- 
Committee in their report on the Beasley recorder. One serious 
fault mentioned was, however, the necessity for frequent water 
lining. In our first instrument, this trouble was greatly mini- 
mized by reason of the fact that the gas was cooled before enter- 
ing the meter. In the instrument now before you, however, the 
trouble is practically eliminated altogether, as the gas is both 
cooled before entering the meter and is kept at the water tem- 


perature while being measured by means of a jacket of circu- 
lating water. 


From the meter the gas passes through an anti-fluctuator to 
the burner. Water seals are introduced at suitable points, for 
preventing the possibility of water condensation affecting the gas 
flow. Air for combustion is drawn through an opening into the 
annular space surrounding the air column, and is brought to the 
temperature of the water and delivered to the calorimeter in a 
saturated condition through a connecting chamber. A periscope 
fitting allows for a clear view of the flame. The calorimeter is 
of the Boys pattern, modified to suit the conditions of the instru- 
ment and to ensure a free water flow. Thermometric air boxes 
are arranged in the hot and cold water flows ; these boxes being 
connected by fine copper tubing to an opposed set of aneroids 
controlling a pen. Any change of temperature of the water 
alters the pressure of air in the air boxes, and so, operates 
through the aneroids to move the pen. The water flowing 
through the calorimeter passes away to waste; but a neat and 
simple movement enables the flow to be measured at. will for 
check purposes. It will be observed that the position of the 
meter, thermometers, and- water cup are conveniently placed for 
an ordinary Boys test to be made periodically, if so desired. 
However, as the water flow is accurately determined by the 
tabular device, it is sufficient usually to take the temperature rise 
as given by the thermometers to check the accuracy of the record. 
The rise is a direct measure of the calorific value of the £45 
and is converted into the terms of the record chart or B.Th.U. 
by reference to a simple table of values. A ball safety-valve 1s 
fitted that will automatically cut off the gas in the event of the 
water supply failing. He did not wish to make extravagant 
claims; but this instrument has already demonstrated the fact 
that, with correct calibration and setting, an accuracy of 2 p.ct. 
can be obtained and maintained for considerable periods without 
attention. The design is simple; and the sources of possible 
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errors can be easily detected and remedied. The overall size of 
the instrument can be greatly reduced if the rather unnecessary 
juxury of a wood casing is eliminated. In that case the floor 
space occupied would not be more than approximately 3 ft. 9 in. 
bv 2 ft. g in. 

“The PresipENT: Do any other gentlemen wish to add to the 
remarks? If so, 1 should be pleased if they would be as brief 
as possible. 

Dr. J. G. Stewart (Sigma Instrument Company): All the 
speakers who have spoken so far in the discussion have referred 
to the errors that you get in the water-flow calorimeter—all the 
troubles you get about measuring water. Each of these leads 
to errors. The question arises, Do you really gain by using a 
water-flow calorimeter? Are you not throwing away accuracy by 
making your recording calorimeter, which, at the same time, is 
a standard calorimeter? During its actual operation the Sim- 
mance calorimeter is not a standard calorimeter—not standard 
during the period of operation. What you have in it is a com- 
bination of a standard instrument and another—really an instru- 
ment working temporarily, like a calibrated instrument. Now, 
| really think that the opinion which Prof. Cobb expressed, and 
which seems to be held by the gas industry—that a calorimeter 
of the Beasley type and a calorimeter such as I have made, 
that they are unsuitable for final or penal purposes—is wrong. 
If we look at other industries, what do we find? The electrical 
industry is in an exactly similar position to yourselves. It sells 
watts or Board of Trade units; but the instrument to measure 
Board of Trade units supplied to the customer is an ampere 
meter, exactly the same as your gas-meter at present. They have 
to control their voltage at their power stations by a volt meter. 
Their volt meters are not standard instruments. You will not 
find a standard instrument in the electrical industry, with the 
exception of the electrostatic volt meter, which has a very limited 
use indeed. When you come to other instruments and other 
spheres—take pyrometry, for instance—there is a certain amount 
of money at risk there in using recording pyrometers. Do you 
find anyone using a standard pyrometer? No; the instruments 
which you have in pyrometry are all calibrated instruments. 
Consequently, I think, really, this attitude in which you actually 
want a standard recording instrument is wrong. It gives you a 
complicated instrument, an instrument that is going to be costly 
for a small gas-works, costly in the price of the instrument, and 
a costly instrument to use, because it needs a certain amount 
of attention. Therefore, I think, on the whole, this is a mis- 
take. Now, an objection that might be raised to using an in- 
strument such as the Beasley, which is not a standard instrument 
in itself, is that you require a second standard calorimeter to 
check it by, and that the small gas-works must still go in for 
standard calorimetry. The idea seems to be prevalent through- 
out the gas industry that if you measure gas and make a 
standard determination of calorific value you must use a water- 
flow calorimeter. This, of course, would involve having the 
calorimeter on the spot; but all the very accurate measurements 
of calorific value of the standard gases, those you find tabulated 
in your books of data, calorific value of different gases, have 
been done on the Berthelot bomb calorimeter and the Thompson 
type constant water calorimeter. The Thompson type of calori- 
meter is a very simple one; it is one from which the sample of 
gas can easily be sent from gas-works to gas examiners—a 
sample of about 1/1oth of a cubic foot will enable a gas examiner 
to find the calorific value with an accuracy which is quite impos- 
sible in a standard calorimeter, since this type of calorimeter is 
really a much more accurate type than your water-flow calori- 
meter. It is somewhat more difficult to use; but there is no 
objection to that if you are going to have gas examiners to make 
the determination, because the skill necessary is not really very 
much more, and you can quite well expect him to acquire that 
skill. Consequently, I put forward this suggestion to the gas 
industry—that you aim at some reliability in your recording in- 
strument, stating the percentage error which you would permit— 
let us say, the same sort of error you permit in your gas-meters, 
plus or minus 2} p.ct.—and demand that your calorimeter should 
be accurate to this extent for a period of (let us say) a month, or 
two months, whatever you think it is possible to get, and use 
this method of taking samples and burning them in a Thompson 
type calorimeter. I think this is a real business proposition—for 
small gas-works, at least ; and it is following the line of develop- 
ment of instruments which has taken place in the electrical in- 
dustry and in other industries, and probably taken place on busi- 
ness grounds. They have had to find out which is the cheapest 
instrument, both in first cost and in running cost. 

Dr. W. B. Davipson (Newcastle-on-Tyne): I should like 
thoroughly to agree with the last speaker’s remarks about the 
accuracy of calorimeters. As one who has had.a great deal of 
€xperience with this instrument, I can say that the best types of 
calorimeter are exceedingly accurate (say) to } p.ct., and I would 
also like to say that large undertakings would be well advised 
aed to dispense with a proper official test carried out by a 
ete ied skilled operator with the best possible instrument 
Which gives the maximum results. In my opinion, the record- 


ing calorimeter, however carefully made, will never be perfectly 
satisfactory. A large undertaking: would lose many thousands 
of pounds per annum if it trusted to a recording calorimeter. 1 
should also like to make this remark, that if you have to show 
the calorific value of the gas actually supplied, why not instal a 
recording calorimeter—which has a maximum error of (say) 
2 p.ct.—in_a cellar, or at a temperature corresponding to the 
temperature of the consumers’ meters, which is not 60°, but 
about 40° to 48°? In this way you would gain 3 or 4 p.ct., and 
you will not have to correct for barometric pressure. You will 
also gain in the pressure of the gas you are actually using. 

Prof. ARTHUR SMITHELLS : The Committee propose to follow 
their usual practice—i.e., to defer their answer to the criticisms 
which have been made upon their report. I need hardly say 
that the criticism is most welcome, and, especially welcome is 
that which has been given so temperately and so kindly by Mr. 
Simmance. I should like to acknowledge the courtesy and the 
compliments which have been shown by so many speakers, and, 
above all, I should like to say how very handsome I think have 
been the words of Mr. Simmance towards our work. I am sure 
you will know how gratifying they must be to the Committee as 
a whole, to Prof. Cobb, and especially to Mr. Wood, who has 
carried out this work that has earned from Mr. Simmance, so 
competent a judge, such very high terms of praise. We have 
striven, of course, to be scrupulously fair. It is one thing to 
deal with calorimeters in general, but it is another thing to deal 
with a calorimeter in particular, a proprietary instrument; and 
we have felt all through the responsibility of being scrupulously 
fair to Mr. Simmance. I hope we have been; and if we have 
not, I hope we shall make good any defects, and supply any 
compliments which are Mr. Simmance’s due. I do not think I 
will say anything more except, as I am on my feet and to avoid 
speaking again, that, with regard to the work of the Committee, 
I will say that during the past year you will judge from the 
reports we have been actively at work. We have had to 
acknowledge the kind and great courtesy of the people at Bir- 
mingham in giving us facilities ; and so far as the constitution of 
the Committee is concerned, while we have had to deplore the 
loss from our numbers of Dr. E. W. Smith, as an official co- 
operator, we have had the advantage of acquiring the assistance 
of Mr. Thomas Glover and Mr. Bloor. I think you will quite 
understand how they added to our usefulness, and how much 
they brought into the common stock of knowledge to bear upon 
our work. I was glad to hear the President acknowledge so 
fully the part which the work of our Committee had played in 
relation to the decisions of the Government authorities with re- 
spect to the restriction of inerts. I hope all here will feel that so 
far we have justified our existence, that we have given a pro- 
mise of future usefulness, and that we may rest certain that we 
have secured for long to come the support of the whole of the 
members of the Institution. 

The PRESIDENT : I will at once proceed to move the adoption of 
the report. I am sure we can all give to Prof. Smithells the 
assurance he has just asked for. We do very highly appreciate 
the work that is being done at Leeds; and I can assure Prof. 
Smithells that we are going to be no less insistent in our 
demands on the work of the Committee in the future than we 
have been in the past. With regard to the question of these 
calorimeters generally, it is quite clear that there is a great deal 
of work to be done, and many difficulties to be encountered, 
before we get the perfect calorimeter. I would point out that 
the calorimeter that we are particularly considering now is not 
a standard calorimeter at all, but an instrument for common 
every-day work, by which the value of the commodity we manu- 
facture and supply is to be assessed. Therefore, it is incum- 
bent on us to use every effort to get as perfect a calorimeter as 
possible for our every-day use, in order that the calorific value 
of our gas should be accurately assessed. As Prof. Cobb said, 
this is a very serious matter; and when we learn that 1 p.ct. 
calorific value beyond that which we need send out means an 
abnormal expenditure of £400,000 per annum, it begins to dawn 
on us as to how important a matter it is. There is one thing I 
am quite convinced of, and I should like to assure you with re- 
gard to it, and that is that you will not have any calorimeter 
put upon you by the Gas Referees without the very fullest pos- 
sible inquiry being made and their being satisfied as to it being 
the most accurate instrument that can be evolved. I have had 
a very long experience of dealing with the Gas Referees, and, 
as a result of that experience, I can assure you that we can 
thoroughly trust them to be perfectly fair and impartial in their 
dealings over this matter of calorimeters. I have the utmost 
confidence in their dealings with us; and I am sure we shall 
all be glad to feel that we can rely upon them. They have 
always been most fair in their dealings with us, and they are 
very ready in every case to listen to any suggestion we may 
offer to improve any instrument that may be in use for the official 
test. Without any further words, I will move the adoption of 
the report. 

Mr. Water GraFton (Glasgow): I have much pleasure in 
seconding. 


The motion was agreed to. 
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SIXTH REPORT OF THE GAS INVESTIGATION COMMITTEE. 
(BLUE WATER: GAS.) saad fbb ied Ol , 





--[The“Report was published in the.*‘ JOURNAL”? for June 15; p. 619, ‘and June 22)-p. 672.] 
- Presented by Prof. J. W. COBB, C.B.E., B.Sc., and Dr. A. PARKER. 


Professor Coss : When we presented our report last year upon 
the steaming of vertical gas-retorts at Uddingston, which may 
be regarded in one sense as the making of water gas inside the 
retort, it»was pointed out that we were going on to a piece of 
work which might be described as complementary—namely, the 
investigation of the manufacture of blue water gas in an outside 
generator. For the opportunity to do this we have to thank 
once more the Birmingham Corporation Gas Department and 
its. Manager, Mr. A. W. Smith, Mr. John Foster, the Chief 
Engineer, and Mr. G. A, Bamber, who as Engineer of the Ad- 
derley’ Street works’ was responsible for the’ actual control of 
the plant throughout: The installation was of the well-known 
Humphreys: and Glasgow make, without a waste-heat’ boiler. 
The tests were so arranged that we believe the results can be 
taken as representative of good water-gas practice under normal 
works conditions; and naturally in some respects they are. not 
quite so good as might be obtained under short-period test con- 
ditions. The run and blow were as far as possible divided-up 
into short: periods, so that the progress of the ‘gas reactions 
occurring could be followed ; and reference to the text of the re- 
port will show the information dérived in this way. 

As any of you will appreciate who have attempted to do this, 
great difficulties have been encountered in the drawing of the 
samples, so as to make them representative of the working 
during) the very ‘short’ periods ‘of time involved; and special 
methods had to be devised and employed. A large number of 
analyses and measurements of weights, volumes, temperatures, 
and pressures were obtained in connection with each test; and, 
on the basis of these figures; thermal and chemical balance- 
sheets ~have been constructed. The three complete tests gave 
substantially the same results, arid the efficiencies of gas pro- 


duction as: defined in the Clerk-Smithells-Cobb report were | 


found tobe 46 p:ct. and 56 p.ct., according to whether the fuel 
for thesteam generator and turbine was taken into account or 
not. . This is a lower efficiency than can be readily obtained from 
a gas-producer plant, and the difference is no doubt bound up 
with the fact that the making of water gas is an intermittent 
process, while the making of producer gas is continuous. I 
may be permitted to point this out as confirmation of the view 
put forward last year as to the thermal advantages of continuous 
gasification in oxygen. The heat-balance shows’ where the 
various losses have taken place. The biggest item is in the 
potential and sensible heat of the blow-gas, suggesting the ad- 
vantage of a waste-heat boiler, 

I might make one general statement at this point. The nature 
of our investigation—undertaken as it is on a works which has 


to comply with the ordinary conditions of supply—does not | 
allow of our altering the construction of the plant that we are | 
testing, nor modifying its working beyond a certain point. The | 
value of the results obtained lies, I believe, in indicating for the | 


information of the gas industry what is the actual position in 
what. can be taken as good modern practice, what losses are 
occurring, and the amount of heat involved in each loss. 


the processes in question. 
in a position to investigate the effect of a shallower fuel-bed, 
and are hoping to follow this up by an examination of a car- 


buretted water gas plant, and particularly the actual perform. | 
Chemical balance-sheets 


ance of an attached waste-heat boiler. 
have also been constructed (as in the Uddingston. work) show- 


ing what becomes of the carbon, sulphur, and nitrogen in the | 


blue water gas process. Attention has also been paid to the 


formation in considerable quantity of a very fine dust which | 


passes the washer, deposits in the mains, and gave us trouble 
from weighting the vanes of the meter. 


teraction in the generator, 


This and other matters are being followed up- by Dr. Parker | 


who has been in immediate charge of the investigation. On 
him and on his assistants (Mr. Kerr and Mr. Townend) has 
fallen the labour involved in arranging the tests, obtaining all 
the figures, and making the many calculations which have ren- 
dered the issue of this report possible; and the Committee 
would, I am sure, like to express its sense of obligation. With 
your permission, Sir, Dr. Parker will present a brief summary 
of the work for which he has been so largely responsible, 


Dr. PARKER: The enquiry into the comparative economies of 
production of different grades of gas was commenced by an in- 
vestigation of the process of steaming the charges in the re- 
torts of the Glover-West continuous vertical installation at Udd- 
ingston. The results of the Uddingston tests which were pre- 
sented last year in the fourth report of the Gas Investigation 





Such 

information should, I believe, give some guidance to individual | 
gas engineers as to the direction that their own experiments in | 
construction and working might well take, in order to improve | 
We are, however, finding ourselves | 


Tt is not fine ash from | 
the coke as one might expect, but contains sulphur and silica | 
in quantity, and is due to a somewhat mysterious chemical in- 


Committee proved beyond doubt that considerable advantages 
are to be gained, by, moderate:steaming. Seven tests.in all were 
reported—the amount of steam being gradually increased until 
the last test aimed at complete gasification. 1t was shown that 
the thermal efficiency of gas production rose from 54°4 p.ct. in 
the first test without steam to‘62°1 p.ct. in the fourth test, when 
the amount of steam passed through the retorts was approxi- 
mately 20 p.ct. of the weight of coal carbonized, and at the same 
time the output of ,therms per -retort per day in the form of gas 
was considerably. increased: . Larger -yields of tar and ammonia 
were also obtained,, ,Steaming beyond the amount adopted in 
the fourth test.caused a reduction in thermal efficiency ; and the 
seventh test proved definitely that although complete gasifica- 
tion by, steaming in continuous vertical retorts is possible, the 
process is not a.commercial proposition with existing plant. It, 
therefore, appears that steaming to the extent of approximately 
20 p.ct, of the weight.of the coal possesses distinct advantages 
in that the increased yields of tar and.ammonia and of therms 
in the form of gas more than counterbalance the reduction in 
the amount and quality of the coke obtained ; and, owing to the 
greater output of therms in gas per day, definite advantages 
must result from the financial standpoint... It is doubtful, how- 
ever, whether steaming beyond 20 p.ct. is profitable. 

The next logical step in the investigation was to examine the 
process of manufacture of blue water gas as ordinarily carried 
out. ina separate generator, in order that comparison might be 
made with the method of steaming the charges in continuous 
vertical retorts. This second stage of thé investigation, which 
was carried out on the Humphreys-and Glasgow blue water gas 
plant at the Adderley Street works. of the Birmingham Gas De- 
partment is described in the sixth report. Throughout the tests 
the usual routine for the particular water-gas installation was 
adopted, ‘since the object of the investigation was to determine 
the efficiency of manufacture as ordinarily practised. Attempts 
to increase the efficieacy by alterations in the method of work- 
ing were left over for the further investigation which is now in 
progress. According to the practice adopted at Adderley Street, 
clinkering was carried out every six hours; the generator was 
recharged with fuel to a depth of 8 ft. every forty-one minutes; 
and the usual cycle consisted of a one-minute blow followed by a 
four-minute run divided into one minute up-steaming, two-and- 
a-half minutes down and half-a-minute up. During the forty 
minutes preceding clinkering, steaming was carried out in an 
upward direction only, in order to cool the clinker at the bottom 
of the bed’ of fuel. The results of the tests, which together with 
thermal and chemical balances, are given in detail in the first 
section of the report, show that the average efficiency of pro- 
duction of water gas was 46 p.ct.—due allowance being made 
for the fuel required for steam to the generator and for driving 
the blower. When the fuel for raising steam is not taken into 
account, the thermal efficiencies of gas production average 
56 p.ct. 

It is interesting to compare these results with the efficiencies 
of production of the extra gas resulting from steaming the 
charges. in continuous vertical retorts at Uddingston, which 
ranged from 68°5 pict. in the second test with approximately 
6 p.ct. of steam to 57°6 p.ct. with 24 p.ct, of steam. These 
efficiencies of production of water gas by steaming in con- 
tinuous vertical retorts are all higher than those obtained in the 
tests on the separate water gas generator, even when no allow- 
afice is made in the latter instance for fuel for raising steam. 
At the same time, it should be remembered that the manufac- 
ture of water gas in an outside generator possesses certain ad- 
vantages, the most important of which is perhaps the ease with 
which it: may be started-up in case of emergency. 

The thermal balances indicate where the heat losses occurred 
in the water-gas tests, and consequently where the greatest 
economies might be éffected. The greatest individual loss. 1s 
represented by the potential heat of the ‘‘ blow gases,”’ which 
accounts for about 20 p.ct. of the total heat supplied; and the 
average amount of heat lost as sensible heat in the water ga, 
‘* blow gas ”’ and-undecomposed steam was 8°8 p.ct. These heat 
losses might be reduced considerably by the installation of 
waste-heat boilers. From calculations which have been made, 
one would expect waste-heat boilers to raise the whole of the 
steam required for the generator, and for driving the blower, 
which case the net thermal.efficiency would be increased from 
46 to. 56 p.ct. .It. should be remembered, however, that the 
efficiencies obtained in the steaming tests at Uddingston, could 
in all probability also be improved by means of waste-heat 
boilers. 

An alternative method of diminishing the loss of heat due to 
the potential heat of the ‘‘ blow gases ’’ would.be to reduce the 
amount of carbon monoxide carried up the stack by lessening 
the depth of the fuel bed, or by other changes in the method 3 
operation of the plant, in so far as such changes could be made 
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without prejudice to the efficient production of water gas during 


the run periods, It should be noted that the blue water gas 
plant difters from the carburetted water gas plant in that, if no 
waste-heat boiler is used, the potential heat and sensible heat 
of the ** blow gases ”’ is wasted, whereas in the manufacture of 
carburetted water gas it is used to some extent for the purpose 
of ‘‘ cracking ’’ the oil. 
ducing the amount of the carbon monoxide carried away up the 
stack are now under investigation. r 

At the end of the first section of the report, reference is made 
to the considerable trouble caused by the deposition of a yellow- 
brown powder in a finely divided condition in almost all sections 
of the plant beyond the scrubber. From analysis of a number 
of samples, it appears that the dust contains approximately 
70 p.ct. of silica and 10 p.ct. of free sulphur. The small amount 
of oxides of iron and aluminium, and the very finely divided 
condition of the dust, lead to the conclusion that in’ all prob- 
ability the ‘silica is the result of the formation and decomposi- 
tion of gaseous silico-methane during the run periods in dif- 
ferent parts of the fuel bed. The free sulphur is probably the 
result of the formation’ and decomposition of sulphuretted 
hydrogen. 

The second section of the report gives the results of an in- 
vestigation of the changes occurring in the compositions of the 
run-and-blow gases at different parts of the run-and-blow periods 


The possibilities in the direction of re- | 





during a complete clinker-to-clinker period. This section is | 


proving extremely valuable in the investigations now proceed- 
ing in deciding on the best method of operation of the plant at 
different fuel depths. 

The third section of the report contains an account of a con- 
venient method of estimating the steam consumption of a water- 
gas generator from the area of the throat and the pressure of 
steam at the inlet to the nozzle. 


This method has been used | 


as an approximate check on the more accurate method of deter- | 


mination from the compositions of the water gas made and the 
amounts of undecomposed steam, as explained in the first sec- 
tion of the report. This section also includes a description of 
a new method of determination of sulphur in coal, coke, tar, 
and similar substances. 


DISCUSSION. 


The PresiDENT: I rise to propose the adoption of the report 
we have just heard.. I am sure the meeting will be very glad 
to have some remarks from Sir Dugald Clerk, who-is a great 
expert on the subject we are dealing with. . 


Sir DucaLD CLERK: This paper is one of very great import- 
ance; and it will be useful to the gas manufacturer, and also 
to the inventor who is attempting to design new and improved 
thermal efficiency methods of obtaining gas. I have read the 


report with very great interest, and notice that the actual effi- 
ciency in operation of this producer, produeing blue gas, with- 
out taking the steam used at all into account, seems to be of 
the order of 56 p.ct. This is a very low thermal efficiency as 
compared with producers acting continuously—such producers, 
for instance, as we have in connection with gas-engines, using 
coke and semi-bituminous fuel of different kinds. ‘There is very 
little difficulty with coke or anthracite in getting a thermal effi- 
ciency of at least 80 p.ct. Usually, the producer in large gas- 
engine works, with an engine producing carbonic oxide and 
hydrogen in the operation of the engine by the action of air and 
steam upon incandescent coke, or carbon or some other kind, 
‘has an efficiency (on full load only, of course) of about 80 p.ct. 
In experiments which I myself have repeatedly made on such 
producers during many years past, we have even exceeded 85 
p.ct.—t.e., 85 p.ct. of all the heat of the carbon appeared in the 
cooled gas used in the engine. Of course, if you could get an 


efficiency such as 80 p.ct. in your gas industry, it would be a | 


very great matter, both for yourselves and for the public in get- 
ting heat cheaply, and in using a very large proportion of the 
total heat of the coal put into your furnaces; and this report 
helps in that direction. In the report of Prof. Smithells, Prof. 


Cobb, and myself, we did consider the question of more or less | 
complete gasification ; and we were agreed in coming to the con- | 


clusion that, if the heat losses could be combined in one appa- 
ratus—that is, if you used, instead of a separate gas producer 


such as is here done, an apparatus of a kind which distilled the | 


gas from the coal, and used the heat of the blow gas for that 
purpose, you would probably get efficiencies very much higher 
than are here given. This, of course, is a puzzling problem. 
Several people have attempted to do it; but it has not appeared 
on the market yet. Undoubtedly, the efficiencies given here, 
together with the losses when you consider them, look very 
hopeful ; and you should still be able, certainly, to make a mixed 
lue gas and a distilled gas that would have a thermal efficiency 
of something over 70 p.ct, I think you will come to that. I 
quite agree with your President who, in his address, pointed out 
that no such efficiency was possible at the present time; but I 


think an efficiency of that kind is well within your reach. Re- 
ports like this are of the utmost value, both to the industry and 
to the designer and inventor ; and I am very glad indeed to have 


had the opportunity of seconding the adoption of so admirable | 
a report, 





Mr. E. G. Stewart (Fulham): In introducing this report to 
the members, it is stated that the investigators hope the results 
will be of considerable value and importance. Anyone who has 
gone into these results will certainly appreciate that, as I do 
most sincerely. I thank the investigators for the great value of 
their results, and the assistance they have afforded to other 
workers in this path in the industry. I think the results are of 
importance for two reasons, not only because of their intrinsic 
value, but because they possess an added importance over the 
work of any private individual through being issued under the 
zgis of a Committee of this Institution, It is therefore a matter 
of regret to me that certain statements in the report do not seem 
to agree with my experience and work; and, also, there seems 
to be, in connection with the efficiencies given for water-gas 
manufacture, a certain depreciation of the results which I do 
not understand. All the efficiencies given in this report are 
worked out on the basis of the gross coke consumption in the 
generator. Now, had the investigators allowed for the amount 
of usable fuel in the refuse that they pulled out when clinker- 
ing the fire, they would have increased every efficiency that they 
have given by 3 to 4 p.ct. The 56 p.ct. efficiency, for example, 
would become 60 p.ct.—and it is, indeed, 60 p.ct., because the 
coke drawn out from the bottom of the fire is never used in 
producing any gas. The investigators had a precedent for doing 
that, because, when they were calculating out the fuel con- 
sumption of the vertical retorts at Uddingston, they did make 
allowance for the fuel removed from the bottom of the furnace. 
Therefore, they are inconsistent. 

The next point I wish to call attention to is. the application 
of waste-heat boilers. There is a note in italics in which the 
Committee regret that information as regards waste-heat boilers 
is not available. As a matter of fact, at the time their report 
was written information was available. If nobody else has 
given it, I have done it, Also, the United Gas Improvement 
Company, of America, have published a lot of information. In 
addition, if the Committee do not choose to take the figures of 
other people, there were at least two, if not three, waste-heat 
boilers working in England where they could have got the 
figures. I do not say the Committee were not justified in doing 
what they did; but they calculated the efficiency by laying down 
three postulates, and the first is, in effect, that the outlet gases 
in the boiler should be 300° C. Now, the outlet gases we find at 
Fulham are considerably less than that, something like 200° to 
260°; and the United Gas Improvement Company, of America, 
in their instructions for working waste-heat boilers, tell you to 
drop the. boiler at once if the temperature gets up to 310°. As 
far as I can see, these three postulates give a figure of efficiency 
of the boiler of about 60 p.ct. Then they introduce a bigger 
boiler efficiency of 70 p.ct. I should certainly like to know what 
they mean by this, because they get an actual efficiency of 
43 p.ct. for the boiler. That is what their figures work out 
to, if one takes test No. 1. The figure in the report is that a 
total amount of 1°475 therms per too c. ft. had passed through 
that boiler, and 69 lbs. of steam are expected from it. Now, 
69 Ibs. of steam is 0°76 therm; and that is an efficiency of 434 
p.ct. At Fulham, we have made measurements on our plant, 
and we find that we use a somewhat less amount of therms— 
1°44 per 1000 c.ft.—and the reason is quite obvious. Looking at 
the result, what you get in one way you lose in another ; but we 
actually had go Ibs. of steam by measurement, and go lbs. of 
steam is approximately 1 therm per 1000 c.ft., which gives an 
efficiency of 70 p.ct. I do not think that 70 p.ct. is an unreason- 
able efficiency for a water-tube boiler, If you bought an ordi- 
nary water-tube boiler and started firing it with solid fuel, you 
would expect to get 70 p.ct. I have taken the opportunity of 
calculating out, from the figures in this report, what the steam 
would be if they got as much heat out of the waste-heat units 
as we do at Fulham; and I find they would get 109 Ibs. instead 
of 69 Ibs.; they would get 118 Ibs. instead of 74 lbs., and they 
would get 122 Ibs. instead of 78 Ibs. in the third case. If you 
make allowance for using out of that steam the steam you re- 
quire for the generator and the turbine, if you take credit for 
any heat in that surplus steam—and I think that is quite justifi- 
able—you get efficiencies in the case of the three tests I have 
mentioned of 64, 66, and 65 on the gross fuel consumption, and 
on the net fuel consumption of 68, 72, and 68. But at Fulham 
we obtained 65 and 74 in one particular test. The figure which 
the Committee use to compare with their tests at Uddingston is 
56 p.ct.; but here, if the figures are calculated out—I do not 
think it can be called figure juggling, but straightforward cal- 
culation—you get an efficiency of 70 p.ct., and not 56 p.ct. I 
should certainly like the Committee to explain how it is they 
get these curious figures, because this report, as 1 have said, 
has an added weight, coming as it does from the Institution. It 
says that a water-gas plant has an efficiency of 56 p.ct.; and I 
sincerely think that half the gas industry will believe it and take 
it as a fact. I do not think, as the Committee have told us they 
are now experimenting, or are going to experiment, on water- 
gas plant with a waste-heat boiler, and also that they are ex- 
perimenting with an improved design of fire, I can serve any 
useful purpose at the present time by discussing the actual re- 
sults of these present tests; but, with the President’s permis- 
sion, I would like to submit, with my remarks, a heat balance 
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corresponding exactly to Tables VIII. and IX. of this report, 
which was published some two years ago. 
This heat balance is given below : 


The Heat Balance Figures of a Water-Gas Plant at Fulham, given in 
Mr. Stewart's Paper on “ Water-Gas .and Heat Conservation” 
(Gas Journa,” Vol. CXLIX., March 3, 1920, pp. 750, et. seq.) 
Arranged to Correspond Exactly with Tables VIII. and 1X. 














| 
Taste VIII, | Tasre IX, 
— Therms 
Heat Balances 
er 1000 C.Ft, 
7 Water Gas. | See Sent 
Heat supplied— 
A. Coketo generator .... . | 5°06 84°33 
B. Fuel to raise steam to generator . o 48 8 00 
C. Fuel to raise steam toturbine. . | 0°45 7°50 
D. Sensible heat airto blower . , | rome) 0°17 
6°00 | 100°00 
Accounted for— | | 
1. Water gas potential heat . . . | 3°00 50°00 
2. Water gassensible heat... | 0°18 3°00 
3. Steam undecomposed sensible | 
Blea: Oppo saps eth paallie’ o’10 | 1°67 
4. Blow gas potential heat . . 0°70 | 11°67 
5. Blow gas sensible heat . . 0°46 7°67 
6. Heat loss raising generator steam oO'12 2°00 
7. Heat loss raising turbine steam . | oO'll 1°87 
8. Heat steam lost and used in tur- 
bine and blower . : 0°34 5°63 
g. Ashes potential heat 0°63 10°50 
10. Clinker a :. 0°00 0'co 
11. Dust a ‘od Tr ee 0°04 0°66 
12. Ashes, clinker, dust, sensible heat | 0'02 0°33 
13. Losses, leakage, radiation and | 
convection (difference). . . | 0°30 | 5°co 
| 6'00 100°00 
Efficiency, per cent.— | 
Generator and turbo fuel included | oe 50°0 
Generator and turbo fuel not in- | 
nn fil la ikl Me be 59°! 


The PresiDENtT : We have just heard some considerable diver- 
gence of opinion. ‘There is evidence that if there is not room 
for criticism there is room for divergence of opinion, anyhow ; 
I shall be glad to have any other remarks you wish to make. 

There being no further comment, 

The PRESIDENT said : I will therefore proceed to put the report 
to the meeting. It has been proposed and seconded that this re- 
port be received and adopted. Perhaps before I put it to the 
meeting, as there have been several criticisms by Mr. Stewart 


of the work of the Committee, it would be only right to ask 
Prof. Cobb and Mr. Parker to speak on the subject now. 


Prof. Coss: In view of the shortness of time, the Committee 
would prefer to have an opportunity of considering the criti- 
cisms before answering them. 


The report was then put to the meeting, and carried unani- 
mously. 


REPORT OF THE REFRACTORY 
MATERIALS RESEARCH COMMITTEE. 





{The Report was given in the ‘‘JOURNAL’’ for July 20, p. 157 ] 


Presented by A. E. BROADBERRY, the Chairman of 
the Committee. 


In presenting the report of the Refractory Materials Research 
Committee, I wish to say that during the past year the Research 
has been carried on more particularly under the direction of the 
British Refractory Research Association, to which we are now 
subscribers, having undertaken to provide £3150 per annum for 
live years. On this subject, I shall have more to say later. 
During the past year, a great deal of interesting research has 
been carried on; and that which more particularly concerns our 
industry has had its full share. 

The first subject of the report deals with the ‘‘ Softening- 
Point of Mixtures of Silica Brick and Clay Firebrick.’? This is 
an important investigation, as we must all appreciate. Any of 
our settings built with imperfect jointing materials are bound to 
suffer in consequence ; and, as pointed out: “ It is well known 
that the softening temperature of silica fireclay mixtures is 
lower than that of either constituent.’’ Partial vitrification 
may be beneficial, but beyond a point is undesirable. To de- 
termine the extent to which softening is affected by proportion 
of mixtures of fireclay and silica with and without grog, a large 
number of experiments have been made and tabulated in this 
report. The range of experiments runs from 100 p.ct. fireclay 
to 100 p.ct. silica; and it will be seen that fireclay added to 
silica has a more rapid effect in reducing the refractoriness than 
silica added to fireclay. Table VI. in Part 2 of this section is 













full of important information; and it is pointed out that tests 
Nos. 22 and 23 appear to give the best results, because the 
material was mechanically strong, had a sufficiently small con- 
traction, and set to a hard compact mass free from cracks not 
easily attacked by molten slag. Further experiments are to be 
tried on the benefits of adding fine silica to mixtures of clay and 
grog. 

Almost every experiment opens up many side avenues which 
invite, if they do not call for, careful exploration ; and progress 
thus becomes slow. The difficulty, if we want rapid progress, 
is to resist temptations in the form of side issues which beset 
the path at every step. That expression of my feeling is, per- 
haps, a good preface to the second subject of the report—viz., 
‘« The Behaviour of Clay Pyroscopes and Fireclay Bricks in Coal 
Gas.”’ It will be seen that in using Seger cones it has been 
noted by various experimenters and investigators that, under 
certain conditions of slow firing, particularly in reducing atmo- 
spheres, the cones stand up at temperatures where they should 
have squatted. This seems to be due to a surface deposition of 
graphitic carbon from the decomposition of methane at tempera- 
tures above 800° C. This form of carbon seems to form a skin 
of very high refractoriness. Experiments have shown that fire- 
clay test-pieces treated in the same way—.e., in an atmosphere 
of coal gas in an electric furnace (the gas not being used at all 
for heating)—show to a considerable extent the same effects. 
This is one of the side avenues which I personally would willingly 
avoid—though, on the other hand, as Dr. Mellor points out, it 
may lead to the discovery of a method of manufacture of a super 
refractory. If this were discovered, it would enable us to prove 
whether such a substance would retain its character under work- 
ing conditions. This, I believe, Dr. Mellor considers is pure 
speculation, because he finishes up by saying ‘‘ Drop specula- 
tions, and try.”’ 

In our straight path, however, there is much to be done— 
e.qg., the specification we set up in 1912 as to after-contraction 
tests is causing anxiety, because of the variety of results obtain- 
able even from the same brick or test-piece. Though they all 
seem to comply with our specification, some of the results are so 
contradictory that the test on a whole brick will disagree with 
those on two halves to the extent of one experiment showing 
expansion where another shows contraction. It is such matters 
lying in our direct path which seem to me to call for serious work 
in order that we may help to make British products more famous 
throughout the world for uniformity and reliability. We want 
for Britain at least our fair share of the world’s commerce; and 
it can only be secured by research, and prompt research, in the 
paths which will tend to make British goods more sought after 
than those of any other country. 

Now, if you will allow me, I should like to make a slight 
divergence. I want to take this opportunity of asking the 
manufacturers in the refractories industry whether they are sure 
they are doing their duty to themselves, to their industry, and 
to their country when they withhold their full and generous sup- 
port to the British Refractory Research Association. That body, 
which took over the results of our ten years’ work, and intended 
to develop it phenomenally, was brought into being amid great 
enthusiasm under the egis of the Department of Industrial and 
Sc‘entific Research, and is conditionally State-aided. The rewiy- 
formed Association voluntarily undertook to raise a minimum of 
#2500 per annum; and on that firm promise the Government 
Department undertook to subscribe pound for pound for a period 
of five years. Our industry, as I have already said,. subscribes 
4150. The steel industry also subscribes; and membership of 
the Association is open to manufacturers, marketers, and users. 
Yet, in the first year of its existence, with all its early glamour, 
only £1700 total has been subscribed ; and there is consequently 
a prospect, if not an absolute certainty, that Government support 
will be withdrawn. What a disastrous come-down! What a 
disgrace to a national industrial effort! The shame should fall 
on manufacturers and users alike. So far as users are con- 
cerned, I would ask—Is the quality of refractories so good that 
they think no research is necessary or could improve it? I 
suggest that users would benefit to the extent of thousands and 
thousands of pounds by helping to improve the quality still 
further than it has been improved by the limited efforts our 
snall Committee have been able to make during the past ten 
years. 

We should ask ourselves—Are we, as an Institution, sub- 
scribing sufficient? Are gas undertakings and steel works doing 
all they should? I estimate that in the gas industry nearly 
41,500,000 is spent annually in the repair and renewal of retort- 
settings ; and all we subscribe is £150. This equals ovoo! p.ct., 
and to my mind seems ridiculous. Your Committee have sent 
a strongly worded protest to the British Refractory Research 
Association. They feel that it is not their province to suggest 
how the funds should be raised; but they do suggest that, even 
in the ranks of the manufacturers, it might be possible to pro 
portion the expense evenly by districting the country and assess- 
ing the amount to be raised from each district, or by making 4 
small levy on each manufacturer at per ton of clay worked. This 
might involve a slight modification of the Articles of Association; 
but what of that ? 

If some sort of life is not put into the Association, we shall 
have the sorry spectacle of the ship which undertook to carry 
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our precious cargo foundering before she has much more than 
left the shore, and simply for lack of the will to keep her afloat. 


DISCUSSION. 

Mr. Tuomas HarpieE: I will move the acceptance of this re- 
port of the Refractory Materials Research Committee, which 
the Chairman has presented. Mr. Broadberry has dealt with a 
large number of points; but I would specially draw attention to 
the last portion of his remarks, which refers to the possibility 
of the work of the Committee being cut down, owing to the 
necessary ‘money not having been subscribed. Our own work 
in connection with the gas industry has been carried out for a 
number of years by our old Refractories Committee; and that 
work gave us a very large amount of information. We pre- 
pared from it the standard specification for firebricks and re- 
torts. We got a small grant at that time from the Government ; 
but a year ago, or rather more, it was thought that the work 
should be carried on as other Government work is carried on, 
under a Special Research Association, of which the Institution 
form a small part. To obtain the funds, it was necessary that 
a certain amount should be subscribed by those interested in 
this work, That money has not been forthcoming. The gas 
industry, of course, is only a small proportion of the users of 
refractory materials. There are other industries which are much 
more interested in the matter financially than we are. In any 
case, however, it is a most important thing to see that the work 
is carried on. I hope that Mr. Broadberry’s appeal to every- 
one—both users and manufacturers—will not be without result. 
| should be glad if some one would second the adoption of the 
report. 

Mr. W. Newton Bootu (Woolwich Arsenal): I shall have 
great pleasure in doing so. 

Dr. R. Lessinc (London): With your permission, I should 
like to address myself to one point of technical importance apart 
from the very much larger question of financing research on 
refractories that has been brought before you. It is contained 
in the note added by Dr. Mellor to the paper on the ‘‘ Influence 
of Oxidizing and Reducing Atmospheres on Refractory 
Materials.’’ This research brought out some very interesting 
points in connection with the deposition under heat, of carbon, 
or what we may assume to be carbon or carbon compounds, on 
refractory materials; and the reason why I venture to address 
you on the point is that Dr. Mellor has done me the honour and 
gone to the trouble of referring to some previous work of mine 
in this connection which is incorporated in a patent taken out 
in 1911. In his note, Dr. Mellor says that the phenomenon 
observed by the investigators is entirely different from the result 
claimed in this patent of mine. To a certain extent I agree 
perfectly with Dr. Mellor, in that there was no claim put for- 
ward at the time for raising the refractoriness of the material; 
but—and this is my justification for coming before you to-day 
with this question—this raising of the refractoriness was a neces- 
sary corollary of the object I had in view at the time, which 
was the endeavour to obtain retorts which were not of a high 
porosity. Just ten years ago was the time when some of us 

tried to improve the retort material that was then being put on 
the market. One of the necessities in trying to improve the 
material was that it had to be given a rather higher porosity 
than was usual then. It was frequently misunderstood, I be- 
lieve, by some engineers that this higher porosity was desirable 
per se. It was actually only the consequence of constructing the 
retort material of a matrix containing larger pieces of grog. I 
endeavoured to fill out the pores of the retort material with solid 
carbon. I interested one firm of firebrick manufacturers in the 
problem. They took it up, but unfortunately only in a half- 
hearted way. Anyway, I was able to do what Dr. Mellor re- 
commends in the note read by Mr. Broadberry—I was able ‘‘ to 
try it.” In the first instance this was done in the laboratory, 
and later in a setting of retorts in a country gas-works, which 
were not admirably adapted for the purpose. What was done 
Was to connect up two retorts, stop up the ascension pipe to one, 
which was left empty, and then allow the crude gas made in the 
other charged retort to go into the empty retort under pressure. 
It is very common practice, I believe, among engineers to try to 
stop up the pores of retorts by putting some tarry matter into 
them which would form a coating on the retort surface, but not 
on the surface of the firebrick particles in the body of the retort 
wall. In my case, I actually pressed the gas into the retort; 
and after only a few hours’ action of this crude gas, containing 
all the tar vapour, in the retort, this retort would stand 24 in. 
Pressure, or even more, without any appreciable loss of gas. 
U nfortunately, the results were not carried further, as I did not 
obtain sufficient support; but I have the test-pieces made ten 
years ago for the first experiments in the laboratory. I used 
fireclay cylinders 5 in. wide and 8 in. high. The cylinders were 
hollow, with an internal diameter of about 1} in.; and through 
that I put compressed gas into the block. You can all see from 
the specimen [see accompanying photograph] the result, which 
shows itself in the blackening of the inner core of the test-piece. 

hough vou fill the pores with carbon, this is not in very close 
combination with the fireclay. But still the surface of each 

Particle of fireclay is in itself coated with that very dense variety 
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of carbon described by Dr. Bradshaw and Mr. Emery, and com- 
mented upon by Dr. Mellor. I have no doubt the refractoriness 
of the material is very considerably raised, over and above the 
advantage of making the retort denser. There is one interest- 
ing phenomenon seen ; and it may be of use to anyone taking up 
the experiments again. You will perceive that in the upper 
portion of the photo. the black zone extends very nearly to the 
periphery of the cylinder, while in the lower portion it does not 
go so far. I explain this by the action of the oxidizing atmo- 
sphere from the outside. I found in these experiments that you 
are limited in filling the whole of the retort thickness with the 
carbon by the atmosphere in which the retort has to work. In 
this case, the firing gas was supplied from the bottom. Possibly 
it was also slightly hotter at the bottom, and burned away the 
carbon formed, or did not allow it to form, while in the upper 
portion, where you would have to deal with spent products of 
combustion, this burning away of carbon once deposited did not 
take place. This would point in the direction that the manu- 
facture of ready-made retorts or firebricks impregnated with 
carbon on these lines does not seem feasible, because it would 
be, in the first place, difficult to press the carbonaceous vapour 
or gas into the interior of the material, and, secondly, in the 
process of burning it would burn out again. On the other hand, 
for retorts in situ I venture to believe we have a very ready 
means, with the expenditure of a small amount of unpurified 
gas in the first instance, to save a very considerable amount of 
gas later on which is now being lost by leakage, and incidentally 
avoid the drawing in of inert constituents which I think it is in 
the interest of the industry and of engineers to avoid as far as 
possible, and certainly to keep below the point at which they 
make themselves effective. 

Mr. G. V. Evers: My excuse for standing before you for a few 
moments this afternoon must be that I am keenly interested in 
this paper as a firebrick manufacturer and also as a member of 
the Refractory Research Committee of this Institution. If it is 
not out of place for me to do so, I should like to congratulate 
the compilers of the paper, because I know from experience the 
enormous tedium and labour connected with researches on re- 
fractories. In connection with Part I. of the paper, particularly, 
I think it is reasonable to point out that it stops short at a point 
which casts a kind of slur on a very useful combination and a 
very useful material. If you refer to the paper, you will see that 
the lowest fusion point is that where there is a combination of 
80 to 81 p.ct. of silica with the fireclay. Now, admittedly, the 
authors were speaking solely of, or were investigating solely, 
jointing materials; but I think a great many buyers of refracto- 
ries could not be excused for drawing the conclusion that a 
brick or retort made of similar composition—8o to 81 p.ct. silica 
—would be a bad one. In that, they would be wrong. It is 
well known (there is at least one old firebrick manufacturer in 
this hall who can bear me out) that the first desideratum in the 
coke-oven business is for a material which has 8o to 81 p.ct. 
silica. The question is why is it that it should be so desirable 
a composition if the refractoriness of the material is so low? 
One, of course, accepts the facts without reserve. It is of a 
lower refractory standard than either the wholly clay brick 
article or the wholly silica article; but there are two points to 
consider. One is that, in making these experiments, the authors 
of the paper ground their material very, very fine indeed; it 
went through a 200 mesh. This is not a commercial brick or 
retort material at all. They say in the paper that if the grain 
size was increased the difference in refractoriness would be very 
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much less. Well, it is very much less; and, instead of being 
about Cone 26, it is actually about Cone 30. Another reason 
why I say that the composition of a brick or retort material of 
80 to 81 p.ct. silica is not a sound proposition, is this : Another 
factor, quite apart from the refractory standard comes in, and 
that is the question of shrinkage. I have been interested in con- 
ducting a set of experiments on this question of shrinkage. I 
have charted it, and the point I wish to make is this. If you re- 
fer to the paper, you will find that No. 1 is wholly clay; No. 2 
has a certain amount of silica in it; No. 3 has more; No. 4 
more still; No, 5 more again; and so on, until No. 10 is wholly 
silica. In testing for shrinkage we made up bricks and tested 
them in the ordinary way, and we found that the shrinkage of 
the wholly clay article began at below 1000° C, The shrinkage 
of No. 2 began at slightly above 1100° C; the shrinkage of No. 3 





—_—____ 


began at about 1170° C. ; of No. 4 at about 1300° C., and of No, 
5 at about 1340° C. Now, No. 5 is the one which has the compo- 
sition that gives us the lowest refractory standard. It is stable 
in shrinkage up to about 1350°C. After that, it has a very 
high expansion up to about 1400° C. Now as a practical propo. 
sition, in any furnace work of any kind, if the temperature js 
round about 1300° to 1350° C, (the working temperature), which 
is going to be the best article? The article which has no shrink. 
age up to that point, as No. 5, or the:article which has some 
shrinkage, or, alternatively, some expansion? The fact that the 
80 to 81 p.ct. silica brick has no shrinkage is its strong point; 
and I think, for a very great many purposes, this would counter. 
balance the fact that it is the lowest of the refractory standards 
mentioned in the paper. 
The report was adopted. 
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A Paper by SIR GEORGE BEILBY, F.R.S., Director of H.M. Fuel Research Board. 
(The Paper was given in the ‘‘ JOURNAL” for June 8, p. 542, and June 15, p. 609.] 


Presented by Dr. 


As Sir George Beilby’s paper has now been before the public 
for some three months, and has been widely .reported in the 
Press, it does not appear necessary, at this stage to go deeply 
into its subject matter. It consists essentially of the report of 
the Chief Engineer of H.M. Fuel Research Station, Com- 
mander J. Fraser Shaw, and of the Chief Chemist at the station, 
Mr. J. G. King. The introduction serves to lay stress upon the 
important points which have been brought out, together with 
the opinion of the Fuel Research Board upon these matters. 

Although the question of steaming in vertical retorts is, of 
course, of the first importance to the gas industry, it did not 
appear very specifically in the programme of work originally 
contemplated by the Board when they reported in 1917 to the 
Committee of the Privy Council for Scientific and Industrial 
Research on the necessity for, and the establishment of, a Fuel 
Research Station. The broad programme of the Board com- 
prised two items: First, a survey and classification of the coal 
seams in the various mining districts, by means of chemical and 
physical tests in the laboratory, and secondly, an investigation of 
the practical problems which must be solved if any large propor- 
tion of the raw coal at present bu-ned in its natural state is to 
be replaced by the various forms of fuel obtainable from coal by 
carbonization and gasification processes. 

It was emphasized by the Board in the report referred to that, 
from the practical point of view, the two lines of inquiry were 
so thoroughly interdependent that they could be most satisfac- 
torily dealt with side by side. The object of the coal survey is 
to obtain and place on record in a convenient form, data con- 
cerning the properties of different seams of coal in the various 
coalfields. It involves the careful collection of samples under 
expert guidance; these samples being tested for such particulars 
as chemical composition, coking properties, yield of gas, oil, and 
other products when subjected to different processes of carboniza- 
tion at various temperatures. In this way for the different 
seams it will be possible to provide reliable information as to the 
most suitable purpose to which any specified seam should be put. 
The question is exceedingly important in ‘its bearing on the 
economical utilization of seams or portions of seams which, 
owing to their friable nature or for some other reason, are often 
left underground and so lost to the nation for ever. 

Work on this subject has been in progress under the Fuel 
Research Board for some eighteen months, during which time 
an officer has been engaged on the collation of all the various 
records which are considered to be reliable. Many data have 
been collected from papers before the Technical Societies, and a 
vast amount of information has been obtained from the Geologi- 
cal Survey. This preliminary work is now rapidly approaching 
completion. 

In this connection the examination and analysis by standar- 
dized methods of eighteen bulk samples of coals as they are put 
on the market, have also been carried out at H.M. Fuel Research 
Station, and much valuable infcrmation as to the proximate 
composition and qualities of these coals has been obtained. 

The Board are now about to extend this work by the establish- 
ment of Committees in the more important mining districts. 
These Committees will be charged with the duty of superintend- 
ing the survey work in their districts. The members will include 
competent mining engineers or managers who are thoroughly 
conversant with the local seams and with the methods of work- 
ing underground. One or more chemists will be included, these 
being as far as possible men with’ considerable experience in 
the chemistry of fuels. Each Committee will include a com- 
petent geologist thoroughly acquainted with the district. In this 
way the Fuel Research Board hopes to avail itself of the know- 
ledge and experience of those in..each locality who are most 
intimate with the fuel problems as they present themselves to the 
producers of coal! 4 


Cc. H. LANDER. 


The Committee will be responsible for determining where the 
work should begin in each district, and the order in which the 
seams should be explored. Samples will be taken under their 
supervision—these samples being subjected to assay either locally 
or at the Fuel Research Station. Upon the results obtained 
from such samples, and assisted by the advice of the local Com- 
mittees, the Fuel Research Board would if necessary carry out 
experiments upon a works’ scale on seams where such informa- 
tion would serve a useful purpose. Typical data obtainable from 
such experiments would be: 


(a) Suitability for production of gas with bye-products. 


(b) 9 ss ” ” coke ” ” 
(c) ” ” ” 9 oils * 
(d) a an ‘i »» smokeless fuels ,, 
e) », use in pulverized form. 


(f) Suitability for briquetting. 
(g) Suitability for steam purposes. 
(h) Any other suggested uses. 


Work on steaming in vertical reterts—which falls into the 
second portion of the programme of the Board—was primarily 
instituted as a result of the inquiries of the Fuel Research 
Board, into the question of gas standards, which had been 
referred to them by the Board of Trade within six months of 
their establishment. You are familiar with the recommendations 
which formed the basis of the new Act, and which rendered it 
possible for the first time to afford to gas undertakings a wide 
latitude in the selection of their own standard caloritic value. 
The Act permits a much wider choice of materials and methods 





_ adopted by any gas undertaking. 


Sir George Beilby, who first executed experimental work in 
the Oakbank retorts during the early eighties, had been follow- 
ing with great interest the development of the vertical retort in 
gas practice. His experience led him to look upon the increase 
in the availability of heat units obtainable by steaming in 
vertical retorts as an important subject for study at the Fuel 
Research Station; and it was at the same time abundantly 
evident that experiments with coals in vertical retorts must be 
included in the larger scale work in connection with the Coal 
Survey. 

In 1918, therefore, Sir George, in conjunction with Mr. W. H. 
Burton, made a careful study of the various types of vertical 
retort then upon the market, coming to the conclusion that the 
one which lent itself most readily to the kind of experimental 
‘work which was in prospect, was the Glover-West. This decision 
was prompted by the ease with which the temperature in these 
retorts could be varied and regulated from top to bottom, by 
means of the independent combustion chambers. A_ contract 
was therefore placed for a setting of four Glover-West retorts, 
capable of carbonizing 10 tons per day. Some alterations were 
made in the firm’s standard design, in order to adapt it to the 
methods of measurement which had been adopted by the Fuel 
Research Board as a standard for their work. 

The retorts are fired with washed fuel gas supplied under con- 
stant pressure from an outside source, the measurement of 
which can be effected with great accuracy. The air supplied 1s 
also under thorough control, being under uniform positive pres- 
sure. A heat exchanger of special design is placed at the top of 
the retort, in order to pre-heat the air by the outgoing flue gases. 
A detail of considerable. importance is the installation of @ 
separate boiler for the supply of steam for steaming purposes. 


| The. feed water is weighed into the boiler, and the percent 


age of steam is accordingly determined with greater ease and 
accuracy than is possible when.reliance has to be placed upon 
flow through calibrated orifices. ps P 

In his introduction to the réport Sir George Beilby points out 
that the necéssity was recognized from the outset of dealing with 
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many different types of coal, since differences of, type, which 
have little significance in carbonization in, horizontal. retorts, 
become of the greatest importance when carbonization is carried 
out in those of the continuously working vertical type, In the 
present tests three types of coal of widely differing properties 
have been used, these being obtained from Durham, Yorkshire, 
and Lanarkshire. A much wider range will, however, ulti- 
mately have to be dealt with. 

Sir George further is of opinion that from his earlier experi- 
ences of working continuous retorts, the most practical start- 
ing point for such a series of trials as are here presented would 
be one using about 5 p.ct. of steam, as it appears to him that 
this. percentage is the minimum necessary for the successful 
working of any method. of continuous drawing. The earlier 
tests were, therefore, made from this datum point. Later on, 
however, when it became necessary to correlate the results ob- 
tained by the Fuel Research Statiun with those at Uddingston, 
it was obvious that for purposes of comparison steamless tests 
would be necessary. 

For each series of tests the only variable has been the per- 
centage of steam used. The other factors—such as throughput 
of coal per hour, temperature in the various stages, degree of 
exhaust, and the general conditions of condensation and scrub- 
bing—were kept as far as possible constant throughout all the 
tests. A log is given for all the experiments. It includes those 
preliminary to each test, and those where partial success only, 
or failures occurred, in order that experts may be able to judge 
for themselves as to the trustworthiness of the final results. The 
results obtained by the Uddingston tests are also given, side by 
side with those of the Fuel. Research Station; and, in order to 
correlate the two sets of experimenis, tests were carried out with 
Lanarkshire coal. 

The immediate results of the inquiry as they appear to the 
Fuel Research Board will be found in the report. 


DISCUSSION. 


The PresiDENT : We have had this very valuable report in our 
hands for some time. Doubtless, we have all studied it, and we 
have heard a very clear résumé of the salient points in it. JI 
hope we shall have a good discussion on the subject matter of 
the paper. It is one of the utmost importance to us, as show- 
ing clearly the great extentto which we can go in the direction of 
increasing our yield of gas per ton of coal. We have seen figures 
showing a most important increase in therms. per ton of coal; 
and that is the point to which we wish to devote our attention, 
and to do it in the most économical manner. If we are to have 
cheap gas we must have cheap. coal in the first place. That, of 
course, is the crux of the whale matter.. After that, we have to 
deal with the coal so-that we get the. greatest possible gaseous 
production from the coal in therms; and it is work such as 
forms the basis of this report and of the other.reports we have 
had from our own Investigation Committee, that will, enable us 
to do this. 

Mr. Tuomas GLover (Norwich): I think it is a fine com- 
pliment to the gas industry, as fuel suppliers, that the Fuel 
Research Board should have devoted, at this early stage of their 
investigation into the fuel supplies of the country, such_an im- 
portant part of their work, and have erected a working plant, 
in order to prove what can be done in the. way of getting gaseous 
heat units per ton of coal..;1 think we owe a great deal to the 
Fuel Research. Board for their decision to carry out this im- 
portant experiment. I have one or two questions to ask with 
regard to the figures in Table No. 1, which no doubt you have 
all studied. The tests in. the first »place, as. shown in. this 
table (although I think they. were. .not -worked. out in_ this 
sequence at. the station) show the results without steaming ; 
then with. 5°06 p.ct. of steam; then with 12°44. p.ct., 20'5 p.ct., 
and so forth—the throughput of coal. being.maintained. in .the 
retorts at about 2}. tens ‘per retort. per «day, This: compares 
with from 25 to28 cwt. in the. best practice with horizontal 
retorts; so that there is. a very considerable. increase. in- the 
throughput per retort. One of the very interesting points to my 
mind is the fact that while 5:06 p.ct.. of steaming—that-is, per 
cént. on the coal used—gives us 849 therms, as against 71°26 
therms without steaming, less heat is. absorbedin the process: 
This is a very curious phenomenon. Some of us would perhaps 
put a mark of interrogation against the’ 10°64. therms of heat 
supplied: to the setting; but ‘there must be a.reason for.it. — I 
am speaking now of the middle vests, the ;Mitchell. Main,. the 
typical Yorkshire’ coal. Now, as the water gas process is an 
endothermic reaction absorbing heat, ene would. expect.the fuel 
consumption to go up as the gas output. went up; but appa- 
rently there is some reaction of’ which? we know -very dittle. 
Part of it is accounted-for, no doubt, by the fact that this excess 
gas, as it is called in the report, is not-a water gas, and part 
of the distillation in the upper part of the’ retort is undoubtedly 
taking place by the action of the steam and by the action of the 
hot water gas—the sensible heat of this: hot water gas. carried 
through the retort from the bottom upwards through the coal 
giving its first distillation in the upper part ofthe retort. -This 
fact is very reassuring, because it at once shows that the process 
is‘an economic one; that steaming. in vertical retorts takes less 





heat to give these extra therms (19 p.ct. extra therms); and if 
we have to supply less heat for this in the form of steam or in 
the form of producer gas, then it makes for very considerable 
economy. The report says it can be asserted with confidence 
that if gas of 400 to 430 B.Th.U. can be supplied or made by 
this process, then success would be assured. But we do not 
need to confine. ourselves to this low calorific value gas. The 
5. p-ct. of steaming gives us 1g p.ct, increase of therms, and 
that gives us a calorific value of 517 B.Th.U. Some of us would 
probably be tempted to go a little further than 5 p.ct. of steam, 
and my ideal at present is 480 B.Th.U. I may alter that one way 
or the other according to what I find most economical, when I 
have my vertical retort bench finished, and am able to work: it. 
lam expecting some very interesting times in experimenting in 
this process of steaming and findiig the most economical limit, 
and also finding the type of coals which will suit our purpose 
to the very best advantage. There are many other points which 
one. would like to discuss. The graphs which are published in 
the paper are extremely interesting. They are rather difficult 
to understand, I am bound to say; and there is one, fig. 5, that 
I would suggest to the members who want to study it a little 
further should be tinted to show the different sections—the steam 
and the gas, and where one overtakes the other, and so forth. 
If different colours were used,. it would make the graphs very 
much more understandable. Fig. 8 also would be very much 
better, as well as the others, if they were explained a little 
further by those who have been responsible for taking them out. 
They are extremely important, because they show the cost of 
producing water gas by the steaming of vertical retorts, as com- 
pared with doing it in the ordinary water gas plant; and it 
shows very much to the advantage of the vertical retorts. I 
am bound to say, however, that the graphs are rather difficult 
to follow. Now, with regard to the production of ammonia, 
I. know -this was probably one of the difficulties of the Fuel 
Research Station; and I think the experimenters there deserve 
our sympathy in having to get at the liquid products from an 
experiment of this kind. _We know how difficult it is to measure 
accurately the liquid products from distillation on this scale, 
and particularly to get accurately the quantities of tar and the 
quantities of liquid separated, and accurately measured... We 
will assume, however, that the very great care and the very 
delicate apparatus which was used have given us the amounts 
accurately. I see that they only oredit the Mitchell Main coal 
wi:h making 16°07 lbs. of sulphate of ammonia, and that. when 
5 p-ct. of steam was used, it went down to 10°64 lbs., and-then, 
with, 12°44 p.ct. of steam, the amount of sulphate of- ammonia 
is 16°18 Ibs., [These figures are not accurate, and were taken 
in error by Mr. Glover from a lower column in the table. The 
point is put right in Commander Shaw’s reply.) That.is con- 
trary.to our experience, and contrary altogether to our .expecta- 
tions.. We: believe that if we provide a suitable atmosphere 
inside the vertical retort during the process of the liberation of 
nitrogen, if hydrogen.is present, and especially present in. the 
nascent condition, there will be a very considerable increase in 
the production of sulphate of ammonia. These results do not 
bear this out. I think that the ammonia research, which comes 
on.a little later, which has been conducted at the Leeds Univer- 
sity by Dr. Monkhouse, will show this very clearly. The results 
are not in. this. respect very consistent—either for want of 
right conditions, or something—because when you come to the 
Lanarkshire coals, you find that the increase in ammonia pro- 
duction. is very considerable It starts with 32°6 lbs., and rises 
to 34 lbs. and 38 lbs. and 39 Ibs. of sulphate of ammonia per ton 
of coal by the process of steaming. Why should it be so with 
Lanarkshire -coal. and not so with Yorkshire coal? These are 
subjects, perhaps, for further investigation by our good friends 
of the Fuel Research Board, and well worthy of their skill and 
further trouble and research. 1 put it up ito them to do it. 
Mr. GeorGe Heirs (Nuneaton): This paper is undoubtedly 
for scientific minds, and scientific minds only; but-as there are 
some of us here who are slightly touched with the commercial 
aspect, we should like Sir George Beilby, if possible, to embody 
it in some tables which will show the commercial value of these 
tests—these: far-reaching tests—which he has made. For some 
of us to. be discussing here the scientific aspect of a problem 
which at. most provides about 8,000,000 B.Th.U. per ton of 
coal—true, it provides coke; tar, and other products—when from 
the same ton of coal, 20,000,000 B.Th.U., or something like it, 
can be provided and distributed to the consumer, it seems to 
me, if L may ‘put it mildly, to be wasting time.. We have heard 
it said time and again that the research work of the gas industry 
cannot-otherwise be dealt with than by being put into the hands 
of scientists. I-stand up here and say that that is nothing short 
of nonsense.. 1. am not speaking with disrespect of scientists, 
because we want scientists.as well as practical men. Most of 
you know that gas is passing through a transition stage, and 
we are-all aware that the Government has so far been satisfied 
with what :has been done (not necessarily by the scientific man) 
that it has removed all restrictions regarding the distribution as 
well as the manufactute of gas, and I do not think that we 
are making half enough of this fact. The people who are respon- 
sible for the removal: of these restrictions, whoever ‘they may be, 


_are worthynof our deepest respect and everlasting gratitude. 


Nothing has-ever happened in any. industry the last hundred 
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years to compare with this. 41f there is anyone here who does 
not believe that 20,000,000 (or something like that number) 
B.Th.U. can be made and distributed to the consumer from a 
ton of coal, let him get down to it and see for himself. He is 
not asked ‘to accept any statement of any man. All these things 
are open to demonstration, and demonstration not restricted to 
the scientific man. It is open to the individual layman; and | 
do hope that Sir George Beilby, if he is not able to compile the 
table 1 referred to, will find some commercial-minded man, and 
ask him to get out some’ tables which will show us the com- 
mercial value of this excellent paper, which he has honoured th 
industry by presenting to it. . 
Mr. THomas Harvie (London): I am sure everyone has read 
this paper with the greatest interest; and it has been specially 
interesting to all who have vertical installations. In the sum- 


mary which has been given, reference has been made to a para- 
graph which drew my attention when I first read the paper. 
it is that ‘tit was recognized from the outset that it would be 
necessary ultimately to deal with many different types of coal; 
for differences of type which have relatively little significance 
when carbonization is carried qut in horizontal retorts become 
of the greatest importance when it is carried out in continuous 
vertical retorts.’’? The thing that has struck me in reading this 
paper is that I do not see any confirmation of this statement in 
the body of the paper. The results which have been obtained in 
the continuous verticals at the Fuel Research Station are very 
much what might have been expected from these coals in hor- 
zontals under ordinary working conditions—that is, without 
steaming. Therefore [ cannot see where this difference arises. 
When we come to steaming, of course, that is a different matter 
altogether; and there may be reasons in connection with diffi- 
culties that may arise in handling coal. But even then I am 
rather inclined to think that- the author had in his mind the 
difficulties that were thought to exist in handling such coals as 
Durham coals in continuous retorts. The experiments carried 
out by the Fuel Research Board rather indicate that the much- 
prized Yorkshire coal has made more difficulty than the Durham 
coal. This to me has been a matter of some surprise; but I 
am pleased to find that they have been able to handle Durham 
coal satisfactorily. My experience has been that any coal can 
be carbonized satisfactorily in continuous retorts, provided that 
the temperature and throughput of the retort are kept in their 
proper proportion. There is in the paper a table in which are 
summarized the results of steaming up to 21 and 22 p.ct.; but 
there is one important omission from that table. It is what has 
happened to the coke in the retort. In referring to Table I., 
where these particulars are set out in full, I find that the loss 
of coke per ton of coal carbonized on the Consett coal was 
0°26 cwt., on the Mitchell Main coal 1°22 cwt., and on the 
Lanarkshire coal 1°25 ewt. You will see from this that there is 
a very great difference in the loss of coke in the retorts during 
the process of steaming to the same extent in ‘each case—z1 to 
22 p.ct.; and when it is worked out, the results are rather 
astounding. The additional therms obtained per pound of coke 
lost amount in the case of the Consett coal to 0°38 therm, with 
the Mitchell Main coal to 0°17 therm, and with the Lanarkshire 
coal to o'13 therm. Working this out on gas of 300 B.Th.U., 
it is equivalent to 7°9 Ibs. of coke lost per 1000 c.ft. of gas 
estimated made in the case of the Consett coal, 17°6 Ibs. for the 
Mitchell Main coal, and 23:1 Ibs. for the Lanarkshire coal. 
Therefore I think that the statement which is made in another 
portion of the paper, that Consett coal is obviously less suitable 
for steaming, requires some modification in view of these figures. 
Of course, there may be other things; but it is very important 
to note the small amount of coke used for the large quantity 
of gas obtained. I do not think the additional quantities of tar 
and ammonia, though they were larger in the other two cases, 
would make up the difference to the gas manufacturer for this 
very much smaller quantity of coke lost in the vertical retort. 
There is a point I should like to put with reference to the 
tests made of the water gas which has been used for fuel. I 
notice that while the quantity of both the coal gas produced and 
the waste gases was obtained from continuous tests, or from 
tests of continuous samples, in the case of the water gas used 
for heating the settings it is simply said that tests were made 
once in twenty-four hours. They may have a very steady pro- 
cess of making water gas; but I do not think a test once in 
twenty-four hours is sufficient. It does not compare well with the 
accuracy in other portions of the experiments. With regard to 
the practical working, it has been suggested that the steaming 
of retorts may be limited by the trouble which is experienced 
through the coal sticking in the retorts. That has not been 
my experience. In fact, I may say that with increased steaming, 
so long as temperatures have been maintained, there has been 
no trouble with sticking. Such trouble as there has been, if 
any at all, has been reduced. Another comment upon the ques- 
tion of steaming is the frothing of tar in the collecting main. 
This is a matter for which, also, I do not think the blame can 
be put on steaming. The frothing has taken place in my experi- 
ence without any steaming at all. These tests have been made 
under somewhat different conditions, of course, from those it is 
usual to work under in gas-works. As to the maintenance of 
a constant throughput of coal. It is rather surprising to me, in 








looking through these figures, to see the quantity of coal that 
the Fuel Research Board have been able to maintain as through. 
put with these retorts while steaming to so large an extent. 
One would naturally think that the maintenance of a tempera- 
ture in the combustion chamber of 1250° to 1300° would mean 
that the temperature in the retort itself was higher if there was 
no steaming going on than with 20 p.ct.; and we expect then 
that, if the conditions are right for the coal being worked when 
there is no steaming, they cannot be exactly right for working 
when there is steaming. I think it would be well, if the 
Fuel Research Board are proposing to carry these experiments 
further, for them: to vary the throughput and maintain the 
steam, and see what the results are then. In general ‘practice, 
we have found it necessary, in order to obtain the best results 
with steaming, to reduce the throughput of the retorts. I would 
like to express my appreciation of the advantages to the industry 
of this report, which is so full of important information that 
has been secured under conditions that it is impossible for us to 
obtain ourselves in our own works. 

Prof. Coss: It was apparent to all of us who had to meet Sir 
George Beilby during the time that he and the Fuel Research 
Board were preparing their recommendations to the Board of 
Trade on the subject of legislation for gas, that Sir George 
Beilby had a very real interest in the gas industry, and a strong 
desire that its development should not be retarded. The paper 
which he has just submitted to the Institution is another proof 
of this interest. The subject of steaming in vertical gas retorts 
is one which has already received attention at the hands of your 
Gas Research Sub-Committee; and in extending the work to 
other coals beyond the one to which our experiments were con- 
fined, Sir George Beilby and his staff have undoubtedly placed 
further useful information in the hands of the gas industry. 
From this standpoint, we have to thank him also for using a 
method of experiment and of reporting results so far parallel to 
our own that comparison becomes possible. There are some re- 
spects, I may say, in which I cannot but think an even closer 
parallelism would have been a greater advantage to everybody 
concerned. Sir George says that he has directed more attention 
to the practical issues as distinct from purely chemical con- 
siderations, and that the preparation of chemical balances of the 
several elements of the coal has not been included on that 
account. Let me say at once that I believe, and we as a Re- 
search Committee believe, that the preparation of the chemical 
and thermal balances was one of the most important parts of our 
work. When we were engaged upon the tests at Uddingston, 
I was told several times by men in the industry who might be 
trusted to be looking at the matter from a practical point of view, 
that they hoped we were going to secure reliable data on the 
effect of the steaming process as regards sulphur in the gas and 
in the coke; and although ammonia is under a cloud just now, 
it is plainly important to secure a gas and liquor rich in ammonia 
if its extraction is to be profitable. Sulphur and nitrogen 
balances have therefore a very practical value. It is true that 
the chemical balance-sheets which we constructed for the coal 
used at Uddingston are probably roughly applicable to other 
coals. But we cannot be certain of this; and it seems to me a 
pity that, when such elaborate experiments were being carried 
through, the results were not worked-up into the corresponding 
chemical balance-sheets. I do not think that Sir George Beilby 
need fear that the gas industry would regard such balance-sheets 
as of purely theoretical interest. It has evolved beyond that 
stage. Moreover I believe it is difficult to be certain-of the re- 
sults of tests of this kind on the weight-balance alone which Sir 
George Beilby has used, on account of leakages'in the system, 
inwards and outwards. At Uddingston we found that the 
thermal and chemical balances (particularly the carbon balance) 
were of the greatest possible service in determining which of our 
experiments were to be regarded as entirely trustworthy, and 
therefore suitable for inclusion in the report, and which had to 
be set aside. The Research Committee having this in mind, 
and having in mind also the importance to the industry of the 
results which have just been put before us, was impressed with 
the desirability of going into the matter further from this point 
of view, and asked Dr. Parker to do so. Dr. Parker will him- 
self speak upon this. There are one or two points upon which 
I should like to make a remark or ask a question. It is quite 
true that we found in our experiments that a considerable 
amount of steam was lost. We knew it was being lost, because 
we saw it escaping at times and dripping away as water. So 
far as I can learn this is the general experience with the plant 
when running under ordinary working conditions. It is advis- 
able to recognize the existence of this loss with a view to pre- 
venting it in some way. The loss seems to have been partially 
prevented in the Fuel Research Board’s experiments by the use 
of a packing at the bottom of the retorts. This is quite justi- 
fied so long as it is understood to be for the purposes of ex- 
periment, but is not the condition obtaining in continuous prac- 
tical work. Again it would appear that all, or nearly all, the 
secondary air was, before going into the setting, sent through 
a preheater in the Fuel Research Board’s experimental plant, 
and could not therefore exercise anything like the same cooling 
affect on the bottom of the retort as if all the air were supplied 
cold. This would probably account for the fact that the con 
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densation in the coke chamber was negligible. — This again is 
interesting experimentally, but is not the condition of affairs in 
practice. Sir George Beilby’s use of the superheater raises one or 
two interesting points. Ina vertical retort setting it is possible to 
use the waste heat.in various ways, and the designers differ in 
the methods they employ. It may be the most economical plan 
with the Glover-West installation to use a waste-heat boiler and 
to superheat the steam required for the retorts. On the other 
hand, there are some advantages in supplying hot air to the 
setting—one being the tendency to prevent condensation in the 
coke chamber. Is there any consensus of opinion on this point, 
or basis for a decided opinion? I would rather leave other 
points to be raised by Dr. Parker, whose examination of the re- 
sults has been much more thorough and systematic than my 
own. But before sitting down I would like to say how well I 
know the difficulties which have to be encountered in carrying 
out such experiments as Sir George Beilby has described, and to 
congratulate the Institution upon receiving a paper upon the 
preparation of which so much time and labour must have been 
expended. 

Dr. Parker: I have read with considerable interest the paper 
presented by Sir George Beilby, and am gratified to find that the 
general conclusions drawn from the tests at the Fuel Research 
Board’s station confirm the results that were previously obtained 
at Uddingston. It appears that steaming to the extent of approxi- 
mately 20 p.ct. of the weight of the, coal possesses distinct 
advantages in that the increased yields of tar and ammonia, and 
of therms in the form of gas, more than counterbalance the 
reduction in the amount and quality of the coke obtained. There 
also appears to be a gain from the economic standpoint. It is 
doubtful, however, whether steaming beyond 20 p.ct. is profit- 
able. Although, generally speaking, the. results obtained by 
the Fuel Research Board confirm those of the Uddingston tests, 
there are differences and other points in the report which ought 
to be considered in further detail for the purpose of endeavouring 
to find satisfactory explanations. Since these points are too 
numerous and in some instances too involved to enable me to 
deal with them at this meeting, I propose sending in a written 
contribution to the discussion. But perhaps I might be allowed 
to make a few observations now. 

It is disappointing to find that the tests in the report under 
consideration are by no means as complete as they might have 
been made. Apparently no references appear with regard to the 
effect of steaming on the amounts of sulphuretted hydrogen, 
hydrocyanic acid, and naphthalene; and the data obtained are 
insufficient for a construction of> full thermal and chemical 
balances in order that a true evaluation of the tests might be 
made. In the tests by the Fuel Research’ Board, weight- 
balances have been used as the criterion of reliability. Person- 
ally, I have always considered that in tests of this character, 
weight-balances alone do not constitute a sufficient check, since 
they may be affected by the amounts of air entering the plant, 
by the gas losses which must occur when working at or near 
level gauge, and by other. factors. It is possible for a’ test to 

give a good weight-balance, and at the same time thermal and 
chemical balances would cause its rejection. For example, 
Test E, with Mitchell Main coal, shows. a loss of only 0°06 p.ct. 
in the weicht-balance, as against a loss of 7°2 p.ct. in a thermal- 
balance. Then again, although the loss in the weight-balance 
in Test K, with Lanarkshire coal, is only 1°91 p.ct., a nitrogen- 
balance shows over 8 p.ct. more nitrogen in the products (coke, 
tar, and ammonia) than in the original coal, without taking into 
account the nitrogen obtained as cyanide, and the free gaseous 
nitrogen which must have been produced. Possibly the higher 
yield of ammonia than in similar tests at Uddingston accounts 
for this discrepancy in the nitrogen-balance. 

With regard to the percentages of steam decomposed, the 
amounts in the tests with Mitchell Main coal lie on a curve of 
the type anticipated ; but in the tests with Durham coal it is sur- 
prising to find that less than 7 p.ct. of the 5 pict. of steam used 
in Test B was decomposed, whereas in Test C, with 21 p.ct. of 
steam, the cracking efficiency was nearly 27 p.ct. Another 
peculiarity of Test Bis that the gas produced was of a higher 
calorific value than that obtained in Test A without steam. The 
water gas used to heat the setting was in some instances of 
unusual composition. This point is further brought. out when 
an attempt is made to calculate the amounts of excess air used 
for combustion. . For instance, the amount of excess air used in 

lest E is 32°3 p.ct. when calculated from. the carbon content, as 
against 23°5 p.ct., or 88 p.ct. less, from the oxygen contents. 
One would expect ithe two figures to agree within 2 p.ct. 
he losses, of heat. by. radiation, convection, &c., from the 

Setting of fourretorts at. the Research Station were several times 

Sreater than the values assumed to represent the corresponding 
losses frony-the settings of eight retorts at Uddingston. This 
Was to -be anticipated; but doubt is expressed in the Research 
Board’s report as to whether the heat losses from the Uddingston 

Settings could have been as low as cither ro p.ct. or 75 p.ct. 
which were the figures-saggested.. I have therefore used the 
results in the two reports for the purpose of calculating these 
losses from .the Uddingston settings» and have obtained: values 


without steam the yield of straight coal gas, 11,800 c.ft., appears 
to be high for Lanarkshire coal containing 10 p.ct. of moisture. 
It is certainly much higher than the 9367 c.ft. obtained at 
Uddingston, which lower figure compares quite well with the 
9670 c.ft. previously obtained in horizontal retorts, and the figure 
of 9870 c.ft. resulting from a test by Mr. Kennedy in 1915 in 
Glover-West continuous vertical retorts with 5 lbs. steam pres- 
sure on 1/16-inch nozzles. However, these and other points can 
be dealt with more satisfactorily in further detail in a written 
contribution. 

The Presipent: If no one else wishes to speak I will ask 
Commander Shaw and Mr. King, the Chemist to the Fuel 
Research Board, to reply to the discussion. 

Commander J. FRASER SHAW: I think I had better try to 
answer a few of the questions as far as possible without any pre- 
liminaries. Mr. Thomas Glover mentioned a fact which, when 
we came across it, did surprise us at the Research Station— 
namely, that on the first application of steam there was certainly 
less heat required in the combustion chambers for the satisfactory 
carbonization of the coal. This thing was a surprise to us, and 
to begin with, quite upset our calculations. Perhaps we ought to 
have expected it; but as Mr. Glover did not, apparently, expect 
it, perhaps we can be excused. We have given some sort of 
explanation of it in our report ; and it would seem that the actual 
reduction in the quantity of heat supplied to the combustion 
chambers is brought about by the utilization of the heat in the 
incandescent coke at the base of the retort. Without any steam 
being supplied to the retorts, the coke comes down from the 
retort in an incandescent state, and the castings at the base of 
the retorts get very hot indeed—in fact, they get red hot. They 
get so hot that we have decided that we really cannot afford to 
do any more tests without putting steam through the retort ; 
and of course, when the steam is added to the retorts, the heat 
is made use of in the reaction between the steam and the 
carbon. It is also transferred to the upper part of the retort, 
and certainly it does assist in the carbonization of the coal. 
Then Mr. Glover mentioned the graphs. It is certainly very 
much easier to read your own graphs than anybody else’s; and 
I do not think it is possible for me here and now to give any 
explanation of the graphs. I do; however, realize that they are 
rather difficult to understand. They were made out with the 
idea of enabling people to look at them and read straight off 
from them what they required.. But I am afraid they must 
have failed in this, because of Mr. Glover’s difficulties. I think 
his advice is very sound with regard to the colouring of them; 
but that was an impossibility in the form in which the report has 
been published to you, and also in the form in which it has been 
published as a report by the Scientific and Industrial Research 
Department. The Stationery Office, as far as we are concerned, 
will not look at the idea of having any coloured reports; and I 
really do not think it is possible for me to explain them any 
further now without having an illustration on the screen, which 
has not been arranged for. Therefore, 1 am afraid you must be 
content with the information.siven in the text. In the final 
reply, we will endeavour to make them a little more clear, if we 
can. I do not think it is possible for me to explain very par- 
ticularly even figs. 7 and 8, which illustrate the difference between 
the production of a certain quantity of gas by means of a straight 
water gas generator, and enriching the gas to make it cor- 
respond to what we have called (I think we took the term from 
the Uddingston report) the excess gas, which is made when 
steaming in vertical retorts: With regard to ammonia, which 
Mr. Glover spoke of, J have been talking to him since; and the 
figures he mentioned were not the ones he meant to quote. The 
actual figures were not those he quoted; but I understand they 
are still considered to be lower than ought to be expected from 
a similar coal. The actual figures are 16°27 Ibs. of sulphate of 
ammonia from the Mitchell Main coal with no steam; 18°75 Ibs, 
with 5 p.ct.-of steam; 21°8 Ibs. with 12°5 p.ct. of steam; 
212 Ibs. with 20 p.ct. of steam; and 21°9 lbs. with 30 p.ct. of 
steam. These figures are higher than Mr. Glover mentioned; 
but I am afraid I am not able to explain why it is that they 
should be lower than would be expected in ordinary practice. 
We certainly went very thoroughly into the matter, and that be- 
cause we felt, to begin with, we were rather low; but we weré 
unable entirely to discover any reasons for altering them. Mr. 
Helps had something to say in regard to the commercial value 
that might be put on the figures. This is a thing which it is 
impossible to do, because the commercial value of the products 
in different.cases must vary; and the object of putting the 
graphs in was to enable anybody to decide about the commercial 
value for himself. We hoped that they would enable anyone to 
decide this particular point for himself. By means of fig. 3, for 
instance, we hoped that by looking this up anybody would be 
able to decide what would be the yields of gas and tar and other 
products, and what would be the cost for any particular calorific 
value of gas which he required. Supposing, for instance, it was 
decided that the gas required was 450 B.Th.U., by Icoking at 
the bottom of the diagram in fig. 3 it would be seen that if. the 
calorific value was 450 B.Th.U., the quantity of gas would be 
23,500 c. ft. per ton—t.e., a matter of .105°7 therms. Then, by 





very near. to, those-given inthe Uddingston report. On Test J 


transferring upwards, it would be seen that the steam. required 
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for producing the gas would be 24 p.ct. of the weight of coal 
carbonized. Of course, we are talking now on the basis that the 
throughput of the retorts would be 2} tons per day, which we 
worked at, and that the carbonizing temperature would be 
1260° C. Then, going up the graph, we see that the yield of 
tar would be 13°5 gallons; that we should get 22°5 Ibs. of sul- 
phate of ammonia; and that there would be an actual yield of 
13 cwt. of coke per ton, of which 2 cwt: would be breeze. If all 
these points were shown, the local markets for the products 
would be known, of course, in any particular place, and from this 
could be made-out what would be obtained from the ton of coal, 
and the cost of supplying it would be a matter of 22 therms 
(that will be seen in the centre diagram) of water gas, which 
would have to be put into the setting, in addition to what we 
have called the heat equivalent of the setting, which is a fixed 
factor that also must be found out by each particular gas 
manager for his own setting. It was on these lines that we 
hoped we had really put up something which could be made use 
of commercially ; and I do trust that there may be after all some 
use even for these graphs. I suppose, perhaps, the reason I am 
hopeful of this is that they are, as you may say, my baby; and 
so I rather want them to be used. Mr. Hardie made some very 
interesting remarks, with which I had to agree very largely, 
even though he was criticizing something which we had said in 
the report. With regard to sticking in the retorts, Mr. Hardie 
did say that he had not had any difficulty in this direction, pro- 
vided one altered the throughput and the temperature to suit. 
Of course, under the conditions in. which we tested, we were 
unable to alter the conditions; and therefore, we had simply to 
put up with the sticking; and we certainly got it. It is quite 
true our experience showed that the Yorkshire coal gave more 




























trouble in passing through the retorts than the Durham coal, 
and this was a great surprise to us from what we had been told. 
I think that I had, perhaps, better reserve any further remarks 
for the written reply which may be made. 

Mr. J..G. Kine (Fuel Research Station) : With regard to what 
has been said by Dr. Parker—that the only balances which we 
had shown were weight-balances—that is true; but it does not 
follow that we have not been paying attention to the elementary 
balances. These have, to a certain extent, been watched an 


‘things went on; and no test has been put in without a chemical 


balance having been considered as well. We have not any actual 
figures now ; but there have been several preliminary tests which 
have been fairly satisfactory in themselves; but they have been 
left out because they were not satisfactory in this respect. With 
regard to the testing, it has all been carried out, apart from that, 
as carefully as possible. Mr. Hardie said a sample of water gas 
had not been carried out as carefully as the others in the be- 
ginning of the report. This is not stated in the part on analyses, 
but it is stated that a sample is taken every 24 hours, as well as 
average samples three times during the 24 hours; and analysis 
of these 24-hour samples is carried out, and the calorific value 
calculated from them, and compared with the other. results. 


The PresipeNnT: I hope we shall hear more about it in the 
written communications. I will ask you to express in the usual 
manner your very hearty thanks to Sir George Beilby and Com- 
mander Shaw, and those gent!emen who were concerned in the 
production of the paper. 


The vote of thanks was accorded with acclamation. 








EXTERNAL CORROSION OF MAINS AND SERVICES. 


By J. G. TAPLAY. 


Much has been written in connection with the external corro- 
sion of gas-mains and services. The author submits the present 
communication in the hope that it may be found of further 
interest. 


There are frequent cases where a trifling corrosion is going 
on inside the pipe, while at the same time active corrosion is 
rapidly proceeding on the exterior. 

Corrosion may be brought about in the following various 
ways: (1) Electrolytic—caused by stray currents from faulty 
electric cables. (2) By acid earth. (3) By alkaline earth. 

There are other causes of corrosion brought about where 
pipes are laid in soil containing brackish water, and again there 
are other cases where pipes have been laid in clay soil, and have 
become softened to such an extent that the metal could be cut 
with a knife. This latter point was observed by Dr. James 
Campbell Brown several years ago. On the present occasion 
the author desires to call attention to two forms of corrosion 
which have been investigated recently. That taking place in: 
(a) Acid earth; (b) alkaline earth. 


CORROSION OF IRON SERVICES IN ACID GROUND. 


During January, 1919, attention was drawn by Mr. Stephen 
Lacey to the corrosion of a high-pressure steel service situate in 
Shaftesbury Avenue, London. On exposure this pipe was found 
to be badly corroded, although it had been wrapped in hessian 
and bitumen. f 


CHEMICAL EXAMINATION OF THE ACID SOIL. 


Some of the earth surrounding the pipe was removed for 
analysis; and it was found to contain acetate of iron together 
with dextro-glucose, which latter showed evidence of original 
cellulose matter in the earth. Here it may be remarked that the 
ground in which the pipe was laid was not virgin soil, but was 
what is known as made-up ground, containing all sorts of 
rubbish—including decaying vegetable matter. 

It became necessary to examine this earth further; and on 
analysis it was found to contain (in addition to acetate of iron) 
calcium acetate, calcium formate, calcium nitrate, and calcium 


nitrite; the presence of all these being evidence of bacterial 
action. 


BACTERIAL EXAMINATION OF THE AcID Solt. 


First, any micro-organisms present were isolated from each 
other by sowing a little of the well-mixed soil in nutrient gelatine 
medium contained in a covered shallow glass dish. By this 
means several distinct colonies of micro-organisms appeared in 
a few days. Some of these organisms appeared on the surface 
of the gelatine and some below the surface. 

Subcultures of traces of each of these colonies were made in 
other suitable media—such as peptone water, neutral glucose 
solution, litmus milk, egg albumen solution, neutral glucose- 
peptone beef-broth, glucose-lactose solution, and on potato—all 
the above media being previously sterilized before inoculation 
with the bacteria. By means of an examination of these sub- 
cultures both chemically and microscopically it was préved that 


the cause of corrosion of the service-pipe was due to the presence 
of the bacterium producing acetic acid fermentation. The author 
is unable to explain the presence of these micro-organisms in this 
particular soil. 

The following experiments were made in order to reproduce 
the conditions actually existing in the earth surrounding this 
particular service pipe : 

(1) Eight different kinds of vegetables were mixed and steri- 
lized, repeated infusions with distilled water being made, 
followed by drying, until all natural acid (sulphuric) was 
removed. The dried sterilized matter was then ground 
to a powder, mixed with sterilized distilled water and 
sterilized chalk, and afterwards inoculated with a trace 
of the acetic acid bacillus. In two or three days time the 
whole mass had become expanded by reason of the forma- 
tion of carbon dioxide. An examination of the residue 
showed that the chalk (calcium carbonate) had become 
converted into calcium acetate. This is evidence that this 
particular bacillus is able to convert the cellulose in the 
vegetable matter into acetic acid. This conversion does 
not take place in one stage, as the following experiment 
will show. 

(2) A trace of the acetic acid bacillus was added to about a 
quart of sterilized neutral glucose-peptone beef-broth, and 
in a few days time acetic acid was found to be present. 
Eventually the liquid was distilled, and the following 
organic compounds were isolated from it : (a) In the first 
portion of the distillate, alcohol, acetone, and aldehyde 
were found. (b) In the second portion volatile acids (such 
as acetic, formic, butyric, and propionic) were present. 
(c) In the third portion fixed acids (such as lactic and 
oxalic) were found. 


Of the above organic compounds caused by bacterial action 
on the vegetable matter, acetic acid is by far the greatest in 
quantity, and will do the greatest damage to the service-pipes. 

A new steel service-pipe was laid in place of the corroded one, 
and a coating of hydraulic cement was built-up round it to 
protect the pipe from acid corrosion. This method of protection 
may be considered by some to be costly. It is, therefore, sug- 
gested that a heavier coating of hessian and bitumen might 
answer the same purpose. 


CORROSION OF IRON SERVICES IN ALKALINE GROUND. 

Corrosion in this case may be brought about by laying the 
iron services in earth of an alkaline nature, also where iron 
fittings are fixed in plaster—i.e., in the walls of buildings, &c. 

In all these instances water must be present. Examples of 
this form of corrosion have been submitted and studied. In 
every case the corrosive agent was found to be calcium bicar- 
bonate, both in the earth and in the wall-plaster. Experiments 
were made to determine the effect of calcium bicarbonate and 
water on wrought iron, steel, and cast iron. 

Machinings of the several samples of iron were obtained and 
passed through sieves to ensure the specimens being of the 
same size. In each case 2 07, by weight of the machinings and 
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} oz. by weight of ordinary commercial, powdered chalk were 
placed in a vessel, which was then’ completely filled with freshly 
distilled water. The outlet of the vessel was connected by a 
glass tube filled with distilled water to a measuring burette, 
also filled with distilled water. The water in contact with the 
chalk had a very faint alkaline re-action at the beginning of the 
experiment, due to the presence of calcium bicarbonate. An 
action took place within a day or so, and a gas was generated 
and was collected in the measuring burette. 

The wrought-iron machinings were the first to receive atten- 
tion; and the period of time during which action took place was 
used as a basis for tests of the other specimens submitted. 
Analyses of the gases given off from the metals were made, and 
a general idea of their composition will be seen from the follow- 
ing average figures : 





Constituents. Volume P.Ct. 
CmmmenGidmide: ar an ee EG We gee 
Pesci ait do elie Adiboogrs ot 8 Bigg 
... ara ae a ee ae ee 
cee MRT ak URS AS A eee A oe 3°43 
PS Se cer Qed) suleloss eosin ebinow sone 

Total . . + + 100°CO 


In the case of the wrought-iron machinings, the generation 
of gas ceased after the metal had been in contact with the chalk 
and water for 73 days. After the same period of time the volume 
of gas given off by the other metals examined was observed 
and compared with that given off by the wrought iron. 

Below is a table showing the amount of gas given off by the 
action of the various metals on chalk and water in 73 days: 


Metal. C Cs. of Gas. 
Wroughtiron . . . 


High-tensile, weldless steel e kr Oty? Slang , 8 
Low-tensile, lap-welded steel. . . . . » « 15 
I Ds laren Bak oe Pe 369 
Cast iron. 


» -« ‘ -  & . . . . noe 5 

It is suggested that the volume of gas given off by a metal 
when in contact with chalk and water may be taken as an index 
of the relative powers of resistance of the metal to corrosion. 
It will be noticed that no carbon dioxide is present in the gas 
given off. This is probably due to its re-combination with the 
chalk in the presence of water forming a fresh supply of calcium 
bicarbonate. This action will continue so long as there is any 
metallic iron present. 

The amount of free oxygen in the gas produced was about 
13 p.ct. by volume; the rest of the oxygen attacked the metal, 
forming black magnetic oxide of iron, Fe,O,. The formula for 
calcium bicarbonate may be expressed thus : CaOCO, OH,CO,; 
and it is highly probable that the elements of water in the com- 
bination can be separated by electrolytic decomposition, due to 
the impurities in the metal. When the experiments were con- 
cluded the vessel in each case was opened, the contents were 
examined, and the aqueous portion was found to contain free 
ammonia in fairly large quantity, together with a small amount 
of sulphuretted hydrogen. The ammonia is formed by the com- 
bination of nitrogen in the atomic state being liberated from 
the nitrides in the metal, with atomic hydrogen derived from 
the elements of water in the calcium bicarbonate. In a similar 
manner the sulphuretted hydrogen is formed by the combination 
of - atomic hydrogen mentioned above with the sulphur in the 
metal. 

Here the author would like to draw attention to the fact that 
frequently on exposure of an iron service pipe an odour of gas 
and ammonia is noticed. This is not necessarily an escape of 
gas from the interior, but may probably be due to the causes 
mentioned above. . 

It has been found that this form of alkaline corrosion on iron 

laid in earth proceeds just as rapidly as does acid corrosion on 
iron laid in earth. : 
_ The author has some examples of corrosion on iron pipes laid 
in alkaline earth—one case being in London and the other in 
the district of a South American gas undertaking. Another 
example is that of a small iron pipe fixed in the wall plaster of 
a London house. The plaster in the neighbourhood of the place 
Where the hole was found in the pipe was wet, due to a leaking 
rain-spout. In all these cases water should not be allowed to 
fet near the pipe. Should immunity from water not be possible 
the pipe should be heavily wrapped with hessian and bitumen. 

_With regard to the pipe in acid ground previously mentioned, 
similar remarks as to wrapping apply. The author has two 
iron pipes both heavily wrapped which were respectively buried 
for about twelve months in acid earth, and in chalk and water. 
Both pipes are still intact. 


DISCUSSION. 


Td he PresIDENT : Mr. Taplay has here two samples of wrapped 
Pipes that have been submitted to acid and alkaline reactions, 
If you pass them round, you will see that absolutely no effect 
has taken place at all. Iam sure we are much obliged to Mr. 
Taplay for the large amount of work which was necessitated in 
the preparation of so short a report as this. I really had no 
idea myself, till I heard this report, that our unfortunate pipes 
Were subjected to so many dreadful conditions, and it is only a 
Wonder to me that they last as long as they do. As, I think, 
our old friend Captain Kettle used to remark, ‘‘ The moral of 
this is in the application thereof,” and the moral of this paper 





is clearly in either keeping our pipes free, as free as we can in 
all cases, from the action of water, or, alternatively, protecting 
them so far as we can. Mr. Taplay, who has been directly con- 
cerned with this matter of cyanogen, will say a few words to 
you on the subject later; but in the meantime perhaps it would 
be well to discuss this paper, and Mr. Taplay will speak about 
cyanogen when he is replying to the discussion. 

Mr, J. P. Leatner (Burnley): There are many interesting 
points in this paper. I was rather struck by something on the 
first page with regard to pipes being laid in clay soil and becom- 
ing softened to such an extent that the metal could be cut with 
aknife, This latter point, the report adds, was noticed by Dr. 
James Campbell Brown several years ago. I myself have ob- 
served it for a fair number of years—I suppose for over forty 
years. We certainly have a clay soil; but where we have found 
this action, there has generally been something other than clay 
about. The clay may have some effect in this way, that the clay 
subsoil prevents any water from leaking away and keeps the 
ground very damp; but I have found it, generally speaking, 
where it has been filled-up ground—engine ashes, and things of 
that kind—and we have had a good number of cases of iron 
pipes which could be cut with a knife, and where they were cut, 
the iron was almost entirely dissolved out, and the carbon left 
behind. One finds a difficulty in knowing exactly how this 
could be, and I have rather come to the conclusion (we have had 
various cases which we have investigated) that there is really 
something exceptional about the pipe as well as the position, 
because I cannot understand how a pipe can be as thick as it 
was originally, with practically nothing but carbon left, which 
you can scrape like a piece of very hard cheese, or something of 
that sort. I do not think a clay soil alone is sufficient to account 
for it. 

The PresiDENT: I must say this, that the phenomenon that 
Mr. Leather has just referred to has come within my experi- 
ence at Beckton, and it has occurred in pipes which have not 
been so very old in point of years. But at Beckton there is a 
good deal of made-up ground. The bulk of the surface ground 
was 7 or 8 ft. below Trinity high water, and it was filled-in very 
largely with clinkers, and the pipes were subjected to the action 
of brackish water. There is no doubt this resulted in galvanic 
action; and, as Mr. Leather has described, we found several 
pipes which had the whole of the iron rusted-out of them. They 
were simply graphite pipes. You could cut them in the way he 
described ; there was nothing but carbon left, and clearly there 
was some agent other than the clay soil which bore on this par- 
ticular condition to which the pipes ultimately came. 

Mr. Taptay: I should like to add to the President’s remarks 
to Mr. Leather that very often clay soil will hold a lot of water. 
If you cannot drain it away from the cast-iron pipe, the calcium 
bicarbonate which is in the clay soil will do the damage men- 
tioned. It is a question of the calcium bicarbonate in a very 
large number of cases. It is quite true what the President says 
—that brackish water will also do the same mischief. You will 
often find that the brackish water, with the calcium bicarbonate 
in the clay, together with the water which the clay holds, will 
do the trick. That is all I have to say with regard to corrosion. 
In reference to cyanogen, the Gas Light and Coke Company 
began their experiments in a small way for the absorption of 
hydrocyanic acid, knowing quite well what a vicious compound 
it is. We had quite a small tower-scrubber in the laboratory at 
Tudor Street, passing only 20 c.ft. a day; but the amount of 
hydrocyanic acid which I was able to use in that small tower was 
about eighty times as much as there is in a normal coal gas, and 
the results were satisfactory day by day. After I had informed 
our Chief Engineer, your President, of the results, he said, 
‘* Take it down on the works, and see what you can do on a 
larger scale.’’ We took it down to the Gas Light and Coke Com- 
pany’s Bow Common station, and there we put up a plant 
capable of dealing with between 3000 and 5000 c.ft. a day, and 
I may say that the result of removing the whole of the hydro- 
cyanic acid takes place day by day. There is about 2 lbs., 
reckoned as compression blow, on the gas inlet of the plant, but 
there is nothing to be found on the outlet. The chalk is ordi- 
nary common chalk, which we got from Grays, in Essex, and is 
broken-up to about the size of a hazel nut. Of course, the 
smaller you get the chalk, the more gas you can pass through, 
and up to the present time we have nothing whatever to com- 
plain about. It is removing the whole of the hydrocyanic acid 
and is very satisfactory. 

Mr. Leatuer: Where is this scrubber? Is it after the gas is 
purified ? 

Mr. TapLay: No, it is on the crude gas. 

Mr. LeatHER: Before the ammonia is taken out? 

Mr, TapLay: Yes, the ammonia, hydrocyanic acid, sulphu- 
retted hydrogen, and carbon dioxide all pass through the chalk 
purifier, with the result that the chalk appears to act as a sort of 
catalyst (although not a surface action), and the result is ammo- 
nium thiocyanate. We propose to wash the scrubber down with 
ordinary water occasionally, so as to present a fresh surface of 
the chalk to the action of the crude gas. I am hoping, by and 
by, to give you another little tit-bit; but I will not say at the 
moment what it is, because IT am not quite sure of my ground. 
But I think T am all right. 
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CARBONIZATION IN HORIZONTAL RETORTS. 


By GEOFFREY M. GILL, Chief Engineer of the South Metropolitan Gas Company. 


The author is proposing to limit his remarks to the plant and 
methods employed by the South Metropolitan Gas Company ; 
but on account of the limited amount of space which can_ be 
given to the paper, he is confining himself to some of the more 
important points to which special attention has been given 
during the past few years. 


First, consideration must be given to the special require- | 


ments of the present time. 
follows: 

(1) The great need for obtaining the maximum duty from 
existing plant, on account of the very high cost of new 
plant. 

(2) The necessity of carbonizing the coal to yield the. highest 
quantity and quality of gas, coke, and liquid products. 

Arising from these desiderata, there is a great need to make 
the coal gas of the highest quality compatible with a maximum 
yield of therms. This is too obvious to need any argument. 

No one will gainsay the fact that, in these days of labour 
unrest, it is also highly important that the plant should be 
worked in such a manner as to reduce to a minimum laborious 
work, and to maintain machines, tools, and plant in good work- 
ing order; for these are points which are of greater importance 
than is generally supposed for keeping workmen in a contented 
frame of mind. Besides, it has often been proved that a good 
accident record and a good condition of plant coincide, and 
vice versa; and, further, it will not be disputed that ‘* safety 
first’? should always rank as an essential in a well-managed 
gas-works. 

The author proposes to deal only with methods which have 
been found suitable for carbonizing coals from the Durham and 
Northumberland districts, the quality of which coals of different 
varieties, as purchased by the Company, is shown by the follow- 
ing averaged results of some hundreds of recent tests : 


These may be summarized as 


Moisture 2°43 
Volatile. . 30°21 
Fixed carbo e9°79} on dry basis. 
(” ree 10°86 


CORRECT TREATMENT OF COAL. 


In designing modern retort-house plant, there has been an 
overwhelming tendency to limit consideration to those machines 
which operate on one sidé only of the settings, and thereby to 
place certain festrictions upon the type and size of the charge of 
coal which can be used. Such machines, and.the accompanying 
coal and coke handling plant, are attractive from the point of 


view of initial outlay and labour cost of working; but if these | 


machines do not put into the retort the best type of charge in 
the best possible manner, and at least as efficiently as the more 
old-fashioned type of machine operating on both sides, the ac- 
companying advantages may be too dearly bought. If con- 
sideration be given for a moment to the apportioning of the 
expenditure entailed in working a retort-house, it will be found 
that each hundred pounds will be divided approximately as 
follows ; 



































Coal, £68; coke used in retort-furnaces, £13; upkeep, £9; 
carbonizing wages, £6; and £4 for power and incidentals. 
The division will, of course, vary in different. works, but not 
sufficiently so as to obscure the argument, which is, that the 
matter of overwhelming importance is the: best possible treat- 
ment of the coal, which bears so large a proportion of the whole 
expenditure. Next. in importance is.the reduction of fuel used, 
and the cost of upkeep of the plant; but this must not be at the 
expense of loss on coal. Carbonizing wages, to which more 
attention has been paid by gas engineers generally than to all 
the other items put together, is shown to be of relatively small 
importance on the expenditure side of the balance-sheet. 


AN INSPECTION SYSTEM. 


The author would also explain that many of the figures 
mentioned in this paper are based upon results obtained in 
periodical inspections of retort-house plant and working, ex- 
tending from July, 1919, to March 31, 1921. The system 
provides for the reporting of all results in the form of facts and 
figures as opposed to opinions. Standards of efficiency are set; 
and the result of each examination of any particular point in the 
working is expressed as a percentage in relation to the standard. 
The inspections are of a very complete character ; and in dealing 
with 2900 retorts, such as were in operation during the month 
of April, the work of carrying out one complete inspection will 
occupy the whole time of six inspectors for a period of six 
weeks. No less than 42 points are included in these inspections; 
and the results are recorded to show the relative position of all 
the retort-houses, with a summary in which all compete for a 
final order of merit upon the completion of each inspection. 
These results are posted-up in the retort-houses for all to see. 
The inspections have disclosed many faults, have suggested 
many remedies, have created interest, and have undoubtedly re- 
sulted in a steady improvement of efficiency in the running of 
the retort-houses. 

The cost of the inspections amounts to about one-third of a 
penny per ton of coal carbonized. 


THE DESIGN OF PRODUCERS. 


The producers largely used by the South Metropolitan Gas 
Company follow the general lines outlined in a paper read be- 
fore the Gas Institute in 1888, entitled the “‘‘ Principles of 
Gaseous Firing considered in their Application to the Heating 
of Retorts.’’ These producers, two-types of which are shown in 
figs. 1 and-2, stand. out from the front! of the retort-settings, and 
have an opening at the top (22 in. by 17 in.) into which the coke 
can fall as quickly as‘it is discharged from the retort. The feed 
opening, the centre of which is ‘9 in. in front of the face of the 
mouthpiece, is situated immediately over the producer ; and ac- 
cordingly the coke falls into its correct position without levelling. 
The: outlet for the producer gas is placed some distance below 
the top of the fuel bed ; and as the producers are fed at frequent 
intervals, usually every two hours, but never longer than four 
hours, the distance from the grate to the gas outlet is fairly 
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FIG 1.—SHOWING THE STANDARD TYPE O02 PRODUCERS USED AND METHOD OF SUPPLYING PRODUCER GAS TO SETTINGS. 


It will be noticed that clinkering doors are at right angles to retorts, unlike the tyre shown in fig. 2. 
sand-sealed producer lid will also be noticed. 


The detail of the 
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Fig. 2.—Producer with Basket Type of Grate and Clinkering Doors 


Parallel with the Retorts. 


constant, and results in a good quality of producer gas being 
made. These producers have been designed to heat two, three, 
or four half-settings of ten retorts each, and are practically 
identical with those installed at Vauxhall over thirty years ago. 

This design of producer is a very good one, and is a great 
improvement upon those of a long and narrow shape which are 
built in the limited space between the two rows of regenerators 
in the usual design of retort-settings. In the author’s opinion, 
not nearly enough attention has been given to the proper design 
of producer for retort-settings, the producers being frequently 
poked into the only remaining space after the retorts and re- 
generators have been dealt with. The producer is in reality one, 
if not the most, important factor in obtaining good results from 
a setting. 

The feed openings of the producers have cast-iron frames, in 
which a groove is cast for sand; and into this the cover is 
bedded, the joint thereby made being to all intents and purposes 
air-tight. Far too little attention is paid, as a general rule, to 
the maintenance of tight feed openings to producers; and much 
damage and waste of fuel can be traced to this cause, whereby 
the top of the producer is converted into a combustion chamber, 
without, however, being adapted to stand the high temperature 
thereby generated. 

The clinkering doors of producers, as usually constructed, are 
rarely, if ever, air-tight, even when new; while there is always 
a tendency for the doors to warp. It is obvious that there is no 
object in carefully regulating the primary air slides if at the 
same time a quantity of air can find its way through the space 
caused by ill-fitting deors, which space cannot be computed. To 
provide against such leaks, dovetailed grooves have been 
machined in the doors, and into these packing is placed; the 


joint itself being made by the packing and the machined face on 
the frame. 


Tite GRATE AREA OF PRODUCERS. 


The importance of sufficient grate area is not always ap- 
preciated ; and the results of some work carried out in the South 
Metropolitan works in this connection will not be without inter- 
est. The amount of grate area (step grates) in the various 
works was, until recently, from 12 to 1°§ sq. ft. per 20 ft. 
retort; and it is probable that the average of about 1°35 sq. ft. 
1s not out of accord with gas-works generally. Some experi- 
ments were made early in 1919 to determine the effect of sub- 
stantially increasing the grate area; and this was done by build- 
ing two step grates instead of one as formerly to the bottom of 
the producers, as shown in fig. 3. This was entirely successful 
from all points of view ; and it resulted in saving of fuel, furnace 
bars, furnace linings, and labour, while it improved the working 
of the producers—the quality of the producer gas being better 
and more uniform, while the capacity of the producers was in- 
creased. This is no small advantage with the coke from bad 
coal, in using which we have all become expert. 
Bi further improvement was made in this type of grate by 
nnecting the two bottom steps on each side of the furnace 
what garg as shown in figs. 1 and 2, By this means, the 
a wy - grate area is maintained in a lively condition, and 
peed ready access to the entire grate; whereas with the fuel 
fre te —e the ash pan itself, there is a tendency for a dead 

ee oe ormed at the point furthest from the air inlets. 
pe dg used to cool the step plates, but only so much:as will 
the forane ae i Sug tay to accumuate at the bottom of 

ace—the ash- at on < : 

are fitted to provide eas pie “ hs ps ory, Soong draing 

At any water that might accumulate. 


the works where this type of grate—which is-known as 


the basket grate—h 


: as been used most largely, and f 

ext wh or the long- 

"i 5 pe pelts of coke made for sale are interesting In 
S- SS ? j , ; ; 

ail. own the improvement in the amount of coke made for 


as the proportion of this type of grate has been increased. 


N arriving at t be : 
South Metra he coke made for sale, it is the practice of the 


retort-hous politan Company to’include with coke used in the 
ry ses, lobbies, cranes, 


all coke used in boiler-hou 


Fig. 3.—First Type of Double-Grate 
Producer. 


locos., sulphur plants, and for any other gas-making purposes. 
The figures are therefore prejudiced, if compared with others 
where coke consumption of this sort is assumed to be a sale, as 


is done in some cases. In this connection, it should also be 
mentioned that the coke breeze is purposely kept of a coarse 


character, in order to provide the boilers with sufficiently good 


fuel to maintain regular steam pressures. 

It may be asked in what manner the type of grate and the 
area affects the consumption of fuel. The reduction in fuel 
used is chiefly due to the reduction in pan breeze made, and in 
the quantity of coke—or combustible fuel—in the pan breeze. 
In retort-house inspections it is the practice to sample the pan 
breeze, and ascertain the amount of coke present. This is done 
by screening the pan breeze through a 1 in. square mesh sieve, 
and by hand-picking the coarse material left in the sieve. With 
these grates in use, a great change is made in the character of 
the pan breeze; the actual coke present being reduced from 
about 25 to 10 p.ct., or a similar result to that found in boiler 
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Figs. 4 and 5. 
NoTE.—The grate area is the total superficial area of the grate, 
without deduction for the space occupied by fire-bars, &c. 


ashes, rendering it unworthy of treatment in pan breeze washing 
plant. The saving in other directions is due to a reduction of 
clinker and an increase in ash dust, which is in itself an indica- 
tion of a lower temperature and the cause of a saving in firebars 
and furnace linings. In practice, it is found that the tempera- 
ture in the hottest zone above the grate is in the neighbourhood 
of 1200° C. In fig. 5 the relationship between grate area and 
the quantity of coke lost in pan breeze is shown; this curve 
being based upon a number of examinations of the pan breeze 
from furnaces with varying grate areas. 
Tue DesIGN OF RETORT-SETTINGS. 

The design and construction of the standard setting of ten 
retorts in general use by the Company has been greatly im- 
proved since the idea of using retorts set in tiers of five was 
adapted from the practice of the Imperial Gas Company a good 
many years ago. 


The design provides for a Gothic combustion arch of silica 
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material. The cross-walls between the retorts are built of a 
high quality of firebrick, with specially shaped blocks of- the 
same material round and under the retorts. Several courses of 
silica bricks are built into the walls between the top of the com- 
bustion arch and the underneath side of the top retorts. ‘These 
bricks, like the silica arch, have expanding properties, and have 
the effect of counteracting the shrinking properties of the fire- 
brick material. The settings, given good retorts, have been 
exceptionally satisfactory, and for combustion chambers up to 
1300° C. have given a very long life, the retorts remaining true 
and level throughout. 

For higher temperatures, such as are required to enable re- 
torts to make 18,000 c.ft. of 555 B.Th.U. gross (or 100 therms) 
per retort per 24 hours from North Country coals, better 
material must be built into the cross-walls above the combustion 
chambers. This material should neither expand nor contract 
appreciably when heated, and should be capable of withstanding 
a working temperature of 1350° C. for 2000 working days, and 
the dropping-down to and picking-up from cold to which it will 
have to submit upon several occasions during its life. The silica 
content of such material as found satisfactory in the author’s 
works varies from 86 to 92 p.ct.; while its cost is by no means 
prohibitive to the building of retort-settings. 

The producer arch is also constructed of the same quality of 
material; but the secondary air flues above the producer arch 
are built of silica bricks containing the same percentage of silica 
as the combustion arch itself. The cross-walls, including the 
joint walls, are 4} in. in thickness; while the space between the 
walls is 93 in. The cross-walls are continued to the top of the 
arch, with the exception of the space immediately under the 
centre of the main arch. A fundamental principle of the design 
has been the reduction so far as possible of the amount of retort- 
heating surface covered by the cross-walls; and for many years 
only 41 p.ct. of the outside surface of the retorts from end to end 
have been covered by brickwork, while in no case is any form of 
protecting block used. This design has been completely suc- 
cessful. The main arch of the setting is constructed of the same 
material as used in the cross-walls between the retorts; the 
lower ring being of 9 in. bull heads. It is proposed to build the 
parting walls of like material, though this has not hitherto been 
done ; but it is thought that the long life of these parting walls 
justifies the use of a better-class material, while it is essential 
that any tendency for the parting walls to contract should -be 
avoided. The rest of the setting above the stage level is con- 
structed of ordinary firebricks, either old or new. 

The retorts, the standard size of which is 21 in. by 15 in. by 
20 ft. oval, are of material of the following composition : 
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These are found to work well with the normal combustion 
chamber temperatures (1280° to 1325° C.), and would doubtless 
be suitable for higher temperatures, as has been indicated by 
experiments over short periods of a few weeks at a time. The 
retorts, which are machine made, are found to withstand the 
wear and tear of the stoking machines without ill-effects, nor 
are surface cracks disclosed until the retorts become old. 





INSULATING 
BRI 


Fig. 6.—Showing Standard Method of Constructing Front Wall 
with Double Thickness of Insulation and Retort Mouthpicce 
with Fall into Retort. 


The front wall is built as shown in fig. 6, from which it will 
be noticed that there are two heat insulation thicknesses. The 
retorts have plain ends over which iron sockets are placed ; these 
being built into the front wall. To the sockets the retort mouth- 
pieces are bolted; these being constructed to provide a ?-in. fall 
from the face cf the mouthpiece to its flange, for the purpose of 














———— 


causing tar which may drop from the ascension pipe to flow 
back into the retort. 

This arrangement introduced at Vauxhall many years ago 
and since extended to all the Company’s works, is entirely suc. 
cessful in achieving its object. Great care is exercised in build. 
ing the retort-settings; and only the best workmanship js 
tolerated. 
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Fig. 7-—Showing Class of Refractory Materials used in 
Standard Retort-Seiting. 


A front elevation of the standard design of retort-setting is 
shown in fig. 7. 
Tue WorkKING Lire or REtTorts. 

It may be interesting to state the working lives of all the 
retorts which have been pulled out during the past ten years, 
with the estimated amount of coal carbonized per retort life: 


Working Life Coal Carbonized per 


iu Days. Retort in Tons, 
Bre. Vd oO ee ee 1469 
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Having had considerable experience of the use of German re- 

torts, it will not be without interest to give the record of such of 

these retorts as have been pulled out. Two thousand German 

retorts have been pulled out, the average working life having 

amounted to 1873 days; while 250 of these retorts are still in use. 
Tue NEED FoR HIGHER QUALITY OF MATERIALS. 


As an instance of the disastrous effects of contraction of the 
material supporting the retorts, there is shown in fig. 8 a vieW 
of one setting of a range of twelve, in which many of the blocks 
round the retorts had each contracted no less than 3 in., thus 
causing the complete and premature failure of the settings. In 
fig. 9 the setting as originally constructed is shown; and in 
fig. 10 the actual amount of shrinkage of the blocks is seen 1m 
more detail, the blocks (shown white) being the final size when 
pulled out, while the amount of shrinkage since the blocks were 
new is indicated by the part shown black. P 

The author has no hesitation in asserting that better materials 
than those in general use must be found, if good results are t0 
be obtained. Far too little is known of the capabilities of the 
various materials used in retort-settings. The makers generally 
cannot supply this information. Gas engineers are naturally 
unwilling to experiment, at great risk and cost, to prove _ 
and such material. Even were they to do so, it is probable tha 
the next consignment would be of a different character. Gas 
engineers are not free from blame ; and far too little use 1s made 
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Fig. 8.—Showing the Efiect of Using Materials which Contract in 
Working. This should be Carefully Compared with fig. 9. 


of the pyrometer for watching and checking combustion cham- 
ber temperatures. This practice is, besides, of great assistance 
in maintaining heats and in quickly disclosing that something is 
amiss with a setting before the actual temperature of the retorts 
is seriously affected. 


Tue Use oF UNBURNT MATERIAL IN BUILDING RETORT-SETTINGS. 


An interesting and successful experiment has been carried out 
in one setting in which the cross-walls from the stage level and 
upwards have been built of a mixture of unburnt clay and grog; 
the composition being such that, when burnt, a slight expansion 
will take place. The clay was applied in a stiff plastic form; 
ordinary burnt material only being used for the combustion 
arch, the retorts, with a few supporting blocks at intervals of 
5 ft. apart, and the outside half of the front walls. After com- 
pletion, the setting was dried and heated in the usual manner ; 
the unburnt material being fired as in a kiln. The setting has 
been at work for 24 weeks, during eleven weeks of which the 


9.—Showing thesOriginal Construction of the Old Setting 
Illustrated in fig. 8, 


Fig, 








combustion chamber was worked at a temperature of 1400° C., 
which allowed of the complete carbonization of the ordinary ten- 
hour charges in eight hours. No signs of failure have as yet 


been detected. The advantages of this method of construction 
are obvious. 


ReETORT Pipes, MOUTHPIECES, AND LIDs. 


Each retort is fitted with two 53 in. ascension pipes; great 
importance being attached to the provision of two pipes for each 
retort. The bends are made as easy as possible, their various 
radii measuring 3 ft., 3 ft. 5 in., and 3 ft. 73 in. respectively. 

In the South Metropolitan works, great care has been taken 
to maintain mouthpieces and lids in as tight a condition as 
possible. With this object in view, the mouthpieces are faced 


—FPig.=10.—Showingt:the::ActualZAmount: of!’Shrinkage which™Occurred 
in the Case of Each Block Used in the Setting Shown in figs. 8 
and 9. The White shows the Final Size of Block, and the Black the 

Amount of Contraction from the Original Size. 


whenever this is necessary; and for this purpose careful ex- 
amination is made at the time retorts are renewed. The face of 
a mouthpiece will frequently last in good condition for several 
years; but it has been the usual custom to face them whenever 
the retorts are renewed. 

The mouthpieces have been faced upon a variety of machines 
in the Company’s works; a boring mill being probably the most 
suitable. Portable facing machines have been used with success 
for facing mouthpieces im situ; while the same machine has 
been used for carrying out this operation upon mouthpieces as 
removed from the retorts upon renewal, the work being done in 
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the retort-house. For works of moderate size, such a machine 
should suit the purpose admirably. For facing lids, special 
machines are in use in the South Metropolitan works; but in 
small works this can be carried out quite well with hammer, 
chisel, file, and surface plate. 
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Fig. 11.—Latest Type of Retort-Lid, constructed without Internal 
Ribs—thus facilitating the Clearing-off of Corrosion. 


The lids are arranged with the face } in. wide, as shown in 
fig. 11. Given lids and mouthpieces with good faces, there 
should be no difficulty in keeping them tight, provided that the 
stokers prevent hard corrosion from growing upon these sur- 
faces. The lids, as seen in fig. 11, are now being constructed 
without any ribs on the inner side ; and by this means the work 
of cleaning is facilitated, while the strength of the lid is aa 
to be unimpaired. 


THE REDUCTION OF INERTS. 


It will not be out of place to refer to the tests which are made 
in the Company’s retort-houses to prove the tightness of the 
mouthpieces, lids, and pipes, which is such an important factor 
in reducing inerts. Two separate examinations are made—the 
first with the retort-house under normal working conditions, 
every visible leak of gas coming from any part of the plant 
(from the mouthpiece joint to the foul main leaving the retort- 
house) being counted. The standard for this examination is one 
visible leak for every 100 retorts at work. Having done this, 
the vacuum in the foul main is reduced by 3 in., each visible leak 
being again counted. The standard for the pressure test is ten 
leaks for every 100 retorts at work. These standards are well 
within the capacity of most of the Company’s retort-houses. 

In reducing inerts to the lowest possible figure, much depends 
upon the condition of the retort-fittings; and it must be quite 
clear that leaks of gas which are disclosed when the plant is put 
under slight pressure become leaks of air when the pressure is 
again removed. In the author’s opinion, not nearly enough 
attention is paid to the prompt repair of cracks and holes in the 
retorts ; and he ventures to state that, were a thorough examina- 
tion made of the retorts in use in most of the retort-houses in the 
country, a surprisingly large number of holes and cracks would 
be found, all of which are a potential cause of high inerts.. 

The inspections to which reference has already been made in- 
clude, among other things, the examination of a large number 
of retorts after being discharged ; and the number of holes thus 
disclosed is astonishing. In the author’s opinion, the reduction 
of inerts is the first and most important step to be taken to in- 
crease the therms made per ton of coal. The causes which bring 
about high inerts are the self-same causes which bring about 
loss of gas. 


S1zE OF CHARGE. 


Reference was made earlier in the paper to the importance of 
placing the coal in the retort in the best possible manner for 
obtaining the highest quality and quantity of gas and products. 

It is an undisputed fact that the heavy charge has a great 
advantage in these respects. Engineers generally will not for- 
get the substantial improvement which was effected in the work- 
ing conditions when a change was made from light to heavy 
charges some eleven or twelve years ago. Therefore, apart 
altogether from the mechanical excellence of stoking machines; 
and from the cheapness with which these can be operated, it 
seems essential that the machine to be used must be one that 
will put in the best charge from a carbonizing, as distinct from 
a labour-saving, point of view. 

It is assumed that the best charge is the heavy charge, which 
the author would venture to define as one that will occupy ap- 
proximately two-thirds of the space in-a new retort when first 
charged. The South Metropolitan retorts are mostly of a 21 in. by 
15 in. oval section, by 20 ft. long, and are charged with an 
average of 103 cwt. of coal for ten hours. Assuming that a ton 
of coal, when broken, measures 42 c.ft., the above charge of 





10 cwt. will occupy a space measuring 22 c.ft. A new retort 
of the above dimensions has a capacity of 34 c. ft., and there- 
fore the charge in question will occupy 65 p.ct. of the available 
space. The remaining 35 p.ct. is utilized approximately as set 
out below in detail : 

Per Cent, 


On ere hen cae RT 
Its expansion whencoked . . 8°o (= 12 p,ct. of charge) 





Space for scurf . emme 7 
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DURATION OF CHARGE. 


Early in 1916, as the result of an extension of munition works, 
an increase was anticipated in the consumption of gas; and 
accordingly experiments were made to determine the most 
favourable duration of charge to yield the maximum make of 
gas per retort compatible with the best yield and quality of gas 
and products. Following on these experiments, it was decided 
to work ten-hour instead of twelve-hour charges at three of the 
works fitted with horizontal retorts. The alteration was suc- 
cessful from the point of view of increasing the make per retort 
and the amount of coke made for sale per ton of coal carbonized, 
though whether it caused the drop in the make of gas, tar, and 
liquor per ton of coal which was experieneed during the succeed- 
ing two or three years, will never be known, as the quality of 
coal undoubtedly commenced to deteriorate seriously during this 
period. 

In making a change from twelve to ten hour charges, it was 
necessary to tune-up the settings, producers, and machines, to 
deal with and carbonize the additional coal. This could not 
be done so effectually as would be the case in normal times, with 
the result that the full effect of the alteration was not realized 
until recently. 
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Fig. 12.—Results Obtained from Coal and Piant. 



































{Note that the 1921 readings are up to the 31st of March only. | 


The results obtained from the retort-house plant, of which 
over go p.ct. consists of horizontals, are shown in fig. 12. 


MAKE OF GAS PER RETORT. 


The make of gas per retort frequently does not receive the 
attention it deserves, though it is one of the principal factors in 
cheapening the cost of manufacture. The cost of keeping one 
through retort at work for 24 hours will be at the present time 
approximately £41, this including the cost of fuel, upkeep, car- 
bonizing wages, and power ; and as an increase in the make pet 
retort reduces the number of retorts at work, it can be readily 
shown that a small increase in this figure effects a substantial 
saving in the cost of manufacture, especially when it is borne 
in mind that an increase in the make per retort can be, and 
usually is, brought about by a reduction in waste in one or 
other direction. 

In this connection, the carrying- -out of the following test is 
likely to demonstrate that there is a great loss of capacity in 
most retort-houses. The suggested test is first to ascertain the 
weight of coal and the number of charges in a given period 
from which the average charge can be computed. “This weight 
of coal should then be carefully charged into a retort; the time 
of burning-off being noted, and its discharge witnessed. This 
test will probably disclose the fact that the average charge can 
be carbonized more quickly than is actually being done. Allter- 

natively, 10 or more p.ct. should be added to the average charge, 
which should be laid uniformly into a retort; the time of burn- 
ing-off being noted, and its disch: arge witnessed. as in the last 
experiment. These simple tests will probably disclose the fact 
that there is a great margin between what is being done an 
what is possible. 

VARIATIONS IN CHARGES. 


It is not generally recognized how great are the variations in 








the size of charges in different retorts in any one retort-house. 
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To the eye, the charges may appear uniform, both when lying 
as coke in the retort and when discharged ; but if the driver be 
asked to drop a number of charges in the passage, and if each 
be weighed, it will probably be found that an astonishing varia- 
tion, amounting to over 20 p.ct. from maximum to minimum, 
will be shown in the results. This, at least, has been demon- 
strated by the author’s experience of many hundreds of charges 
weighed in this manner, chiefly from Arrol-Foulis machines, 
and to a smaller extent from West’s scoop machines, which, 
however, work to a closer variation—usually from 14 to 4 p.ct. 
If these machines show these large variations, it is probable that 
other types of charging machines give equally discordant results 
when worked in everyday practice in retort-houses. 

With the object of reducing the variations in the case of the 
Arrol-Foulis machines, the coal drum, which acts as the feed- 
ing and measuring device, has been re-designed, the alteration 
being shown in fig. 13. This has greatly improved the working 
of those machines to which it has been fitted; and on these the 
normal variations do not amount to more than to p.ct. 

With the Arrol machine, the speed of charging was found to 
be an important factor in reducing variations. If the coal feed 
be regulated with a given speed of charging, and this speed be 
maintained, there will be a normal variation; but if the speed 
be altered, the amount: of coal charged into the retort will vary 
as the result of the alteration. This will-be readily understood, 
if due consideration be given:to the charging mechanism of the 
machine ; for the pusher-head in its forward motion will leave a 
varying proportion of the coal behind it if the speed be too great 
or too small, while it takes a certain amount of speed to pro- 
vide the necessary: impetus to place the coal in its proper posi- 
tion. As a consequence, the constancy of the pressure supply 
to the machines is a matter of importance; but this will vary 
substantially with the load, unless special attention be paid to 
the lay-out of the pressure pipes and the size and position of the 
accumulators. 

Another cause of variations in the weight of charges is due 
to the size of coal from the breakers, the general design of 
which is not suitable for breaking coal to a uniform and small 
size. The standard adopted by the Company provides for 
97 p.ct. of the coal to pass through a 2 in. square mesh. Before 
this standard was adopted, it was found that over to p.ct. of the 
broken coal was too large to pass through this size of screen; 
and undoubtedly these lumps were one of the causes of the 
Irregular working of the machines. 

Stoking machines are not adapted for working with large 
coal; and improvement may be expected to result from the 
elimination of these lumps. Besides, irregularity in the size of 
coal causes variations in the weight of coal contained in the 
measuring devices, the size of which is based upon cubic 
capacity. It has been found that the ordinary type of breaker 
is not very suitable for crushing coal to the small size which it 
IS suggested is necessary for the regular working of machines; 
and some success has been attained with a breaker of the type 
shown in fig. 14. 7 
_ With the Arrol-Foulis charger a further cause of variations 
in the weight of charges is the size of the charger-head, which 
size should be maintained within a small margin of variation. 
Should the head be allowed to wear unduly before changing, 
the amount of coal left behind on each forward stroke will be 
Increased. To prevent this, maximum and minimum templates 
have been cut, and heads in use are checked against these tem- 
plates ; the amount of wear being limited to } in. in height and 

2 In. in width. This also comes within the purview of the in- 
Spection system. 
SPEED OF WORKING. 


_ With long retort-houses, frequently with one set of machines, 
it was recognized that speed of working was very important 





Fig. 13.—Showing the Latest Method of Obtaining an Equal Fall of Coal at Each Drop, and the Means whereby the Coal may be Dropped 
upon a Receiving Plate prior to the Return of the Charger Head, thus Saving Time and Waste. The Coal or Receiving Plate is Operated 
by a small Constant Pressure Ram and the Charger Head. 












from the point of view of giving sufficient time for keeping the 
machines in repair, and for working with the maximum amount 
of vacuum on the settings for as long a time as possible, which 
can generally be done when all doors are shut, provided—and 
this is very important—that retorts, pipes, and lids are kept 
tight. Speed is also an advantage to the stokers, while con- 
siderable benefits are derived from retorts and furnaces being 
open for the shortest possible space of time. 

To cut-down the length of draws, it was decided to run the 
chargers and pushers at their maximum speed consistent with 
due consideration being given to the wear and tear of the 
machines. It was considered, after prolonged trials, that the 
most suitable speed for putting a charge of 53 to 53 cwt. of coal 
into 10 ft. of retort in seven shots with the Arrol machine, was 
from 28 to 32 seconds; and this is now the standard. Some 
machines were worked at a speed of 25 seconds; but this was 
found to be detrimental from the point of view of upkeep of the 
machines. 

The pushers also have been regulated to do the outward 
stroke in 17 seconds and the backward stroke in 11 














Fig. 14.—A Single-Roll Coal Breaker Adapted for Breaking Coal 
to a Small and Uniform Size. 


seconds, or a total of 28. seconds. Considerable im- 
provement can be shown on these speeds; and, in fact, at one 
works the corresponding times are 15 seconds, 8 seconds, and 
23 seconds respectively. But in these cases the pushers are 
working in conjunction with West’s scoop chargers, which place 
a charge in a retort at the comparatively fast speed of 
22 seconds. 

As the result of speeding-up the machines, the draws are done 
more quickly, the standard time being 65 seconds per retort 
charged ; but it is found that, to attain this speed with any cer- 
tainty, the retorts must be in moderately good condition. At 
one works this question of speed has been tackled with par- 
ticular success, as shown by the diagram, fig. 15. 

On the Arrol-Foulis charger another improvement (shown in 
fig. 13 A and B) has been introduced in the shape of a plate 
interposed between the coal-drum and the coal-pan. By this 


means, the coal to be pushed into the retort is ready to be 
dropped in front of the charger-hea1 simultaneously with its 
arrival at the extreme end of the backward stroke; and, in this 
way, the time necessary to move the coal-drum after the 
charger-head has reached the starting end of its stroke is saved. 
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Besides this saving of time on seven shots per charge per 
machine, it is found that less coal is dropped off the machine, as 
without this interposed plate it was impossible to prevent the 
fall of some small amount of coal from the coal-drum after the 
charger-head had started on its forward stroke, thus dropping 
behind the head. This arrangement has, in itself, made it 
practicable to speed-up the charging of a retort by four seconds, 
without employing a higher speed on the forward or backward 
stroke. 
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Fig. 1§.—Showing the Progress Made at One Station in Shortening 
the Draws. There is an Interval of from One to Two Months 
between Each Inspection. 


Speed of working is not dependent only upon the speed of the 
machines, though this is the chief factor. Freedom from 
stopped or hard pipes, the ease with which furnaces can be 
filled and retorts discharged, and, to a lesser extent, the 
readiness with which the doors can be shut, are all contributory 
causes. 

With heavy cliarges, there should not be much trouble with 
stopped or hard pipes if the hydraulic mains are kept free from 
accumulations of partially distilled tar, and if the pipes are 
properly cleared with augers. In the author’s works, standard 
sizes of augers have been fixed for each retort-house ; and these 
are daily tried with gauges. With 53-in. pipes, the new augers 
are made of 53 in. diameter, and are returned to the shop when 
this has been reduced to 43 in. The augers are made as shown 
in fig. 16; and, being open in the centre, the smith is enabled to 
enlarge them until the metal has been worn down to a consider- 
able extent. There is no doubt that, by keeping the augers to 
a fixed diameter within practical limits, pipes are maintained in 
much better condition, and the stokers’ work is lightened. 





Fig. 16.—Showing Stages in Making Augers. 


The type of auger rod is of importance. This should be light, 
flexible, and free from a tendency to kink. Special steel 2 in. 
in diameter, and suitable for the purpose, is used—its flexibility 
being all-important. 

The speed of filling furnaces can be accelerated, provided that 
the design of the producer is substantially as described earlier 
in this paper. In ordinary working, a retort is discharged 
into a producer in about 13 minutes from the time the lid is 
lifted off until it is again replaced. Seeing that these producers 
feed three or four half-settings, not much time is lost in filling 
them. 

Failure to discharge a retort can be a fruitful cause of loss 
of time. This is due to well-known reasons—such as newly- 
scurfed retorts, bad retorts, badly burnt-off charges, but more 
often than all to badly laid charges, this resulting in a charge 
of coke which has not the requisite degree of strength to hold 
together while the pusher is exerting pressure upon the end of 
the charge. Well-laid charges rarely, if ever, choke in the re- 
torts, as shown by the fact that at one of the author’s works 
where the charges are undoubtedly better laid than at any of 











the other works, only ten charges, or 0°47 p.ct., choked out of 
2112 observed during the past two years; whereas the cor. 
responding results at the other works were 2°41, 1°23, and 
1°36 p.ct. Nor was it due to new retorts, as for a large part of 
the period in question a considerable proportion of old retorts 
were in use. 

The backing-up and shutting of retort-doors can be, and 
usually is, done very badly if the retort-fittings are in bad order, 
The door-shutter is anxious to close the door as quickly as pos- 
sible; and should it be troublesome and the gas light-up, the 
operation is a hot one, and likely to cause the backing-up to be 
neglected. The moral is to maintain the lids and fittings in 
good working order, such as will give the door-shutter no 
trouble. When the system of inspection was started, 4°6 p.ct. 
of the doors were found to have faulty adjustment, or some 
other defect which gave trouble to door-shutters. This has now 
been reduced to 1°2 p.ct. 


THE REGULATION OF COMBUSTION CHAMBER TEMPERATURES, 
AND THE QUALITY OF PRODUCER AND WASTE Gas. 


For this purpose, the Company’s chemical department has 
trained a number of retort-house testers to work in close touch 
with the chief carbonizing foreman. Their time is spent in 
observing combustion chamber temperatures, and in testing the 
producer and waste gases of the settings, and especially of those 
which are not working satisfactorily. With their assistance, 
the heating of the settings has become more uniform, and the 
efficiency of combustion has been improved ; the fuel being used 
to greater advantage. 

The author considers that it is a paying proposition to employ 
a trained retort-house tester solely to assist in regulating the 
settings in any retort-house containing more than 150 retorts: 
while in smaller works these duties could doubtless be combined 
with tests outside the retort-houses. The standard of efficiency 
in the case of the South Metropolitan Gas Company is based 
upon a percentage of over 18 p.ct. of CO, in the waste gas, and 
over 25 p.ct. of CO in the producer gas—both reasonable figures, 
which are expected and obtained in 75 p.ct. of the tests made. 

Considerable importance attaches to the maintenance of 
adequate and uniform temperatures in the combustion cham- 
bers of retort-settings. In the author’s works, daily tempera- 
tures are taken of the combustion chambers in each retort- 
setting ; and all are maintained as nearly as possible between a 
minimum of 1280° C. and a maximum of 1325° C. The Wedge 
Pyrometer, made by the Wedge Optical Instrument Svndicate, 
is used for this purpose; and these are calibrated periodically in 
the physical laboratory. 

Much importance is attached to the taking of the tempera- 
tures in combustion chambers as opposed to retorts, the tem- 
perature of which vary from minute to minute, according to 
sundry extraneous circumstances. It has been found in prac- 
tice that a comparatively small difference in combustion cham- 
ber temperature makes a great difference in the amount of coal 
which can be carbonized in a given time. For instance, with 
10% cwt. charges, an average combustion chamber temperature 
of 1270° C. is found sufficient to carbonize this size of charge 
completely in twelve hours. To carbonize it in ten hours, the 
temperature must be increased to 1310°; while to carbonize it 
in eight hours, the temperature must be increased to 1400° C. 
These are merely approximate figures, to illustrate the point in 
question. 

Maker oF COKE FOR SALE. 


The author does not propose to deal with anv system of re- 
generation. He would, however, draw attention to the in- 
fluence of the quantity of coal carbonized per retort per day 
upon the quantity of coke made for sale per ton of coal car- 
bonized. If a high output is being obtained from the retorts, 
the coke required for heating the retorts is likely to be reduced 
per ton of coal carbonized. This at least is the experience of 
the South Metropolitan works, as shown in fig. 12. 

In another part of this paper, the question of variations in 
charges is discussed; and there is little doubt that coal which 
should have been charged into a retort, but which is omitted 
through some faulty working, could have been carbonized 
without the consumption of any additional fuel, and in like 
manner the omission of the coa! would have a direct bearing 
upon the amount of gas made per retort. In the author’s 
opinion, the efficiency with which the work is done, and the 
coke gasified in the producers, is a much greater factor in in- 
creasing the amount of coke available for sale than is the 
adoption and working of the best tvpe of regenerators, im- 
portant though this may be. The efficient regulation of the 
quality of producer and waste gases, and the maintenance of 
steady combustion chamber temperatures, as dealt with else- 
where, are matters which closely affect this question. He would 
therefore urge that, in order to increase the amount of coke 
made for sale, very great importance attaches to the efficienc\ 
of the general working of the plant. 


STOKERS’ TOoLs. 
Much care has been taken to design the best type of stokers’ 


tools. The days of the heavy spud-bar have gone; and whereas 
this tool with the old type of grate weighed } cwt., this has 





now been reduced to less than 3 ewt. for use with the latest 
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type of grate. This is a great gain; and the difference in 
weight fairly represents the reduction in the laborious nature 
of the work. Much use is now made of the combined bar hook 
and spud. This only weighs 20 lbs., and is usually quite suf- 
ficient to carry out the clinkering operations on the latest type 
of producer. 

Reference may be made to a new device (fig. 17) used for lift- 
ing off and holding the producer lids. This is attached to the 
side of the pushers, and enables the lid to be moved and replaced 
with ease and speed. 

SunDAyY WorkKING. 

The South Metropolitan method of working the furnaces 

while the plant is shut down on Sundays may not be without 





i 
EE 


Fig. 17.—Showing the Working of the Producer Door Lifter. 


interest. Whenever possible, gas making proper is discontinued 
between 6 a.m. and 10 p.m.; but this is varied by stoppage 
from 6 a.m. to 2 p-m., and from 6 a.m. to 6 p.m., according to 
circumstances. With a stop from 6 a.m. to 10 p.m., primary 
and secondary air slides are closed tight at 8 a.m. and are 
opened out again at 10 p.m.; a temperature of about 1200° C. 
cing maintained in the combustion chambers from 10 a.m. to 
'0 p.m. The furnaces are filled by pushing out the hot coke 
from the retorts; and it is found that a setting of ten through 
rag can be maintained at the above temperature. throughout 
the day, and raised to its working temperature of 1300° C. 
pias by the use of about 15 cwt. of coke, or approxi- 
i" y 1 cwt. per hour. All air openings into the setting are 

opped with clay, the cost of applying which amounts to a few 
pence only per setting. This is undoubtedly an economy, while 











the damage which is so often done by allowing cold air to enter 
retort-settings during the Sunday stop is avoided. The retorts 
from which the hot coke has been discharged are charged with 
coal; and in this way an appreciable quantity of gas is made. 
This in itself is an advantage, as gas made on Sundays is very 
expensive, while the charging-up of these retorts greatly assists 
in maintaining the make of gas of a good quality. 

The author is of the opinion that it is no economy to reduce 
the amount of labour employed on Sundays below that neces- 
sary to ensure that the settings and furnaces at starting-time 
will be in good working order, and capable of dealing in an 
efficient manner with the normal requirements. Sunday inspec- 
tions form part of the Company’s system, and these cover all 
the faults which in the author’s experience have caused bad 
heats and badly-working producers on Mondays after the Sun- 
day stop. 

WORKING WITH UNSEALED DiP-PIPes. 


Since October, 1916, a large quantity of gas has been made 
in settings fitted with an arrangement by which the dip-pipes 
in the hydraulic mains remain unsealed throughout the whole 
time that the settings are working; the dips being sealed only 
when gas making is stopped on Sundays, or atother times. The 
liquor is maintained at a level half-an-inch under the bottom 
of the dip pipes; but in other respects the hydraulic mains are 
worked in the usual manner, liquor being used for flushing 
purposes, and tar drawn away through tar-pots attached to 
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each hydraulic main. With this system in use, it has been the 

practice to regulate the retort-house governors to maintain a 

level gauge in the ascension pipes of such retorts as are open 

during the draw; and in this way no gas descends, nor does 
air ascend, the ascension pipes. 

When all retorts are shut, it is the custom to regulate the 
retort-house governors to give such pressure, level gauge, or 
vacuum in the retorts as may be necessary to maintain the 
desired quality. By this means, the oscillation of pressure and 
vacuum caused by the bubbling of the gas through liquor seals 
is avoided; and there is every reason to believe that there has 
been an increase in the amount of gas made per ton where this 

| system has been adopted. 

In ordinary working, it has been the practice to maintain a 
vacuum of one-tenth of an inch in the foul main while the doors 
are open (this giving level gauge in the ascension pipes), and 
a vacuum of half-an-inch while the doors are shut (this being 
found to be the correct adjustment for maintaining a quality of 
gas of a little over 550 B.Th.U. gross with normal quality of 
coal in use). The author would, however, point out that such 
a pull could not be exerted unless both retorts and _ retort- 
fittings were kept in a thoroughly good condition. 

After instituting this system, it early became apparent that, 
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to obtain the full advantage, it would be necessary to split-up 
each retort-house into units of four or five settings only, in 
order that the long pull could be worked for a maximum 
amount of time; and this has been done in several retort-houses 
of the South Metropolitan Company. By this means, the long 
pull is. being worked for go p.ct., and the short pull for 10 p.ct. 
of the time; the 10 p.ct. representing the proportion of time 
during which each unit has open retort-doors in one or other of 
its settings. Asa matter of interest, it may be mentioned that, 
with this system, there is actually a vacuum in the retorts 
during the whole time the long pull is in operation. 

To split up a retort-house into units, it is necessary to fit a 
separate retort-house governor to each unit, and to pass all the 
gas from the unit through this retort-house governor into the 
common collecting main from all units. For this purpose the 
foul mains are blanked-off between the units, with a small bye- 
pass connecting adjoining units, for use when the settings are 
being dropped or picked up. On Sundays, when the settings 
are normally shut-down from 6 a.m. to 10 p.m., the dip pipes 
are sealed in the ordinary manner; and this is continued until 
the retorts are again charged in the evening. 

The system has much to commend it, while no disadvantages 
have been observed, nor have any mishaps been experienced. 
There are 920 of the Company’s retorts working under this sys- 
tem, and, so far as can be seen at present, all will be converted 
in the course of time. At one works, where this system has 
been in exclusive use since July, 1917, the total inerts—nitrogen, 
CO,, and oxygen—have averaged g p.ct. only, which would 
seem to indicate, as might be expected, that oscillation, which 
by the use of this system is avoided, is one of the causes of the 


admission of inerts. The general arrangement is shown in 
fig. 18. , 


In conclusion, the author would like to take this opportunity 
of expressing his thanks to Dr. Carpenter for his suggestions 
and valuable advice, without which much that has been 
described in this paper could not have been done. He would 
also like to express his indebtedness to his assistants in the 
engineering department of the Company for their help in the 
preparation of this account of some of the work carried out at 
the stations of the South Metropolitan Gas Company. 


DISCUSSION. 

Mr. Grorce Heirs (Nuneaton): This paper, which we had 
the pleasure of listening to yesterday, is unquestionably a classic. 
We could not, I think, conceive of the matter dealt with being 
treated in a more admirable way. On the main part of the 
communication I have no criticism to offer. The practical re- 
sults that are dealt with surpass anything I know. With the 
horizontal retorts, to turn out 7,000,000 B.Th.U. per ton of 
570 B.Th.U. gas, or something like it, year after year, is some- 
thing that very few of us have done, or I think, even aspired 
to. I have no doubt that there are many here who, if they had 
taken the calorific value of their gas regularly over a period, 
would have to admit, possibly, that they did not reach 5,000,000 
B.Th.U. per ton. In my own case, were I able to make 
7,000,000 B.Th.U. per ton of coal by my process, I should be 
able to sell 10,000 or 15,000 c.ft. more to the ton than I am able 
to sell now. Of course, the question of the quality of the gas 
that one uses enters into this matter; but I am not dealing with 
that, because it does not enter into the matter to the extent that 
these figures would indicate. The point where I do come into 


conflict with Mr. Gill in this paper is that he sets out, firstly; 


that consideration must be given to the special requirements of 
the present time, There is no doubt about that. Then he sum- 
marizes them ; and he says: ‘‘ The great need for obtaining the 
maximum duty from existing plant on account of the very high 
cost of new plant.’’ There is no doubt about that. Then he 
says: ‘‘ The necessity of carbonizing the coal to yield the highest 
quantity and quality of gas, coke, and liquid products.”’? Of 
course, that is very involved; but perhaps it is best summed up 
in the next paragraph, which states: ‘‘ Arising from these 
desiderata, there is a great need to make the coal gas of the 
highest quality compatible with a maximum yield of therms. 
This is too obvious to need any argument.” Now, from that 
point of view I am diametrically opposed to the whole system 
that Mr. Gill has so wonderfully put before us. We get right 
down to the question of quality. What is quality? Gas engi- 
neers, in my opinion, everyone of us, have always worked from 
the wrong end of our job, or their job. They have never con- 
sidered combustion from the consumers’ end. Therefore, they 
continue.to send out that gas which the consumer does not want, 
but has to pay for. What do we mean by quality? Do we 
realize that the mixture the consumer should have at the outlet 
of his burner should consist only of something like 15 p.ct. of 
combustibles and 85 p.ct. of air? Do we realize that? We have 
known it long enough. If we do realize it, why on earth do we 
continue to send out a rich gas? The quality of the mixture 
that the consumer uses in B.Th.U. would be something like 
80 to 85. There may be something controversial in what I have 
to say this morning; but there is nothing controversial about 
that; and I believe the statement can be admitted by you to be 
quite scientific. 
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What is bad gas? We heard yesterday people talking about 
nasty gas. What is nasty gas? I would say that all gas js 
nasty when improperly used; and there are a good many other 
things that are nasty when improperly used. Those of us who 
indulge at‘all in those things that are sometimes refreshing 
[Laughter] find that if we do not use them properly they are very 
nasty, particularly in the morning. Water is an excellent thing, 
but improperly used—and sometimes we do improperly use it— 
we can get inundated with it; and I do not think there is any 
question at all about it that people, when they talk of nasty gas, 
do not know what they mean. The nastiest gas that I know is 
the richest gas; and I tell you it is nasty in many ways. It isa 
great waste. We all know the very worst form of luxury is 
waste, because it cannot possibly be consumed ; and I stand here 
and say that this gas that the South Metropolitan Gas Company 
are sending out, excellently as it is made, is not being consumed 
by the consumers at the supply point, and can never be, unless 
the pressures and the appliances are entirely changed. This ques- 
tion of what gas is, and what gas is not, is, of course, the most 
important matter that we can discuss. Let me put another case 
before you. Produce a gas of about 120 B.Th.U. I am speak- 
ing of coke. If the heat that is lost in cooling be added to it, it 
will do any merciful thing that a gas of 600 B.Th.U. will do. 
That is not controversial—I believe you will all quite agree with 
that. And then what do we get down to? What reason have 
we for sending out a gas of high quality? I believe you will all 
agree that the only reason is the question of distribution. If 
we could send the consumer gas of a quality that I referred to 
earlier, of about 85 B.Th.U., it would be the best stuff for him 
to use; and it could not be called nasty in any sense of the word. 
He would find that he could use it and get a high efficiency out 
of it all the time, and the pressure which would be required at 
his nipples or appliances to use it would be very, very low indeed. 
We should get back to a pressure of 4/10ths or 5/10ths. When, 
in August, 1916, I proposed that all restrictions should be re- 
moved, and that gas of about 350 B.Th.U. net and 400 B.Th.U. 
gross should be sent out, I was laughed at. But what are all 
you gentlemen doing to-day? How many of you are sending 
out gas over 400 B.Th.U.? At that time—August, 1916—the gas 
being sent out was between 500 and 600 B.Th.U. Now I come 
before you this morning and I say that 400 to 500 B.Th.U. gas, 
which is the general quality I believe that is being sent out, is 
far too high. I am sending out, and very proud I am of it, 250 
B.Th.U. gross. 

Mr. W. M. Carr (Ormskirk) : At what price? 

Mr. Hevps: Price I will deal with later on, if you do not 
mind. Price has nothing to do with the question I am talking 
about now. You are raising the question that I raised to the 
scientists yesterday. I am sending out 250 B.Th.U. gas. What 
would be the quantity of gas that the South Metropolitan Com- 
pany could send out making 7,000,000 B.Th.U. per ton? If the 
South Metropolitan Company. diluted their gas down to 250 
B.Th.U., as I am doing, I think it would work out to some- 
thing like 45,000 c.ft. per ton; and they would have from it 
8 cwt. of coke, tar, and a considerable amount of ammonia to 
sell. And I say that so doing would enable them to give every 
consumer—and this applies to everyone of us—three times the 
gas he is to-day having for the same money. This may sound 
to you as ridiculous as you like to make it, but it is an absolute 
fact, and can be demonstrated, And, what is more, the country 
will see that they get it; the consumers will see that they get it. 
If the question of distribution be considered in relation to the 
present practice of the South Metropolitan Company, I figure 
it that at the present time, taking their gas at 600 B.Th.U., 
they could, if they reduced this to 250 B.Th.U., make 11,000,000 
B.Th.U. per ton, and 19,000 c.ft. They would have to distribute 
42,000 c.{t. for the same B.Th.U, That is what stops a lot of 
us people from getting on with the manufacture and distribution 
of a low-grade gas. Those of you who are really interested in 
the distribution of gas, those of you who have made tests on the 
distribution of gas, will see and agree with me as to the com- 
pensating factors that.exist. They are very, very wonderful. 
There is about two-and-a-quarter times the gas to be distri- 
buted; but the pressure at the outlet of the main pipes or the 
nipples, or whatever you like to call them, is very much lower. 
This extra quantity is distributed with, roundly, the same initial 
pressures. Does not that sound utter rot? But I am not here 
to tell you gentlemen anything that I have not done. If you 
come down to Nuneaton I can show you practically the same 
initial pressures at the works dealing with 250 B.Th.U. gas that 
dealt with 500 B.Th.U. gas. Is that good enough, if I can do 
it? There can be no question that the whole matter of the 
quality of gas depends on this effect of distribution, and the more 
you take the trouble to look into it, the more fascinating you 
will find it. Most people are always given to discussion rathet 
than operation and practice; and I often wish that, instead of 
discussing so much round the table, we would just simply leave 
the table sometimes and go into the works and put into opera- 
tion these very things that we waste so much time in discuss 
ing. There were several more notes that I had made on this 
matter; but I am afraid I have already occupied your time too 
much. I have been speaking actually of the quality of gas si 
endeavouring to put to you the reasons why T am dead-agains 
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anybody sending out such a gas as Mr. Gill has put before us in 
this paper; and I hope that something will be done so that the 
consumer shall have this, because if what I say is right, they can 
have three times the quantity in British thermal units for the 
same price. If so we ought to do something, and do it speedily, 
so that the consumer obtains what he wants. 


The Presipent: I think it would add very much to the value 
of Mr. Helps’s remarks if he could give the meeting any rough 
analysis, showing the amount of diluents in this 250 B.Th.U. 


gas. I take it he is sending out a good proportion of carbon 
dioxide and nitrogen. 

Mr, HeEtps: As little as possible of carbon dioxide. 

The PRESIDENT: | quite understand that ; but it would help us 
if you could give us an approximate figure. 

Mr. HeEtps: I will look it up and give you the amount. | 
have got it somewhere. I can give you the inerts. Many people 
will say, ‘‘ What are you doing yourself? ’’ Well, consider the 
matter from such facts as these. I am not Chairman of the 
Nuneaton Gas Company ; and it has been extremely difficult for 
ine to get out into the town this quality of gas. There is no rea- 
son now why I| should not tell you that originally, when I started 
getting down to 300 B.Th.U., my Directors knew nothing 
at all about it [Laughter]; and you will quite realize that if they 
had known they would not have let me go on. From that, I may 
say, | got down to 250 B.Th.U.; but it was the coal strike that 
came along and enabled me to do it. I turned it on as soon 
as I could ; and when you come to think that 1 had only the most 
awful bastard plant, you can imagine very well that I have only 
used the plant just to show what can be done, and to prove the 
matters 1 have been endeavouring to put before you this morn- 
ing in so far as distribution is concerned, I have sent out some 
most filthy stuff; but it could not really be called bad gas. At 
the present time, if | were sending out gas as I should be doing, 
under the ordinary working conditions of carbonization, I should 
require 12,000 tons of coal to be brought from a distance of 50 
or 60 miles. But what I can do now that the restrictions are 
removed is to send out all the British thermal units I require 
with about 2000 to 2500 tons of local coal; and when we get the 
plant going, as we expect one of these days, and when | can 
persuade my Directors that there is really something in what | 
am talking about, we shall be able to give the consumers three 
times the gas for the same money, and the works will run them- 
selves. I do not know whether that answers my friend who 
spoke about price. Our price is 3s. 5d. per 1000 c.ft. for 250 
B.Th.U. gas. Work that out, and you will find it-is costing 
the consumer a terrible lot. But.you wait a month or two; and 
then I will show you what we can give the consumer for the 
same money. We have just started working from the con- 
sumer’s end, and in a very few months he will have twice the 
gas he is getting, or more, for the same money. The only excuse 
| have for occupying your time this morning is this, that I arm 
touring the country, demonstrating to the whole of the con- 
sumers in the community that they can have three times the heat 
energy for the same money; and my ideas of fairness made it 
incumbent on me to stand up before you gentlemen this morn- 
ing and declare this. I thought you might consider it not to be 
fair if I started getting round to the consumers and talking to 
them about it when I had not put it before you, Though I may 
be a fanatic in the opinion of some of you, I am not so much of 
a fanatic as you imagine. 

Mr. S. B. LancGLanps (Glasgow): I think, if Mr. Gill’s paper 
has done nothing else than put the brake on some of the ex- 
travagant notions with regard to the value of gas, it has served 
its purpose. Just now I think we are hardly ready for gases of 
250 B.Th.U. Will the consumers stand anything less than 400 
B.Th.U: if they will not stand 450 B.Th.U.? As one of the 
largest consumers of gas, we know that, with our works as they 
Were in 1914, we were doing anything between 500 and 600 
B.Th.U.; but you cannot do things by revolution. Must not it 
be done by evolution? The whole of the gas industry has been 
built up by the steady, quiet evolving of real scientific principles. 
And all this wild talk of coming down in British thermal units, 
what is it for? Dividends? Is it for dividends? 1 am afraid it 
is. It certainly is not serving the consumer. 

Mr. W. H. Warren (Beckton): I have listened to Mr. Gill’s 
paper with a great deal of interest and a good deal of doubt. 
Mr. Gill is working towards maximum efficiency in carbonizing, 
and is apparently doing it very thoroughly; and one can, with 
Very few exceptions, hardly quarrel with his methods. At the 
same time, Mr. Gill is making sacrifices in other directions. 
The use of small retorts lends itself very well to their being sct 
cross walls of 4} in. thickness; and thereby Mr. Gill can very 
Well claim an increase in heating efficiency of his settings. But, 
at the same time, the working costs and other costs in the re- 
‘ort-house depend on the number of retorts in use, almost irre- 
spective of the capacity of them. With further reference to Mr. 
Gill’s claim that he gets superior thermal efficiency in his set- 
tngs by the use of meagre cross walls, I would instance that we 

ave a similar set in use at Beckton; but the cross walls are 











very much heavier. The retorts are shielded with silica; and the 
total area of retort covered by brickwork approximates to 60 
p.ct., against Mr. Gill’s 41 p.ct. Yet we are able to do the same 
work in these settings at temperatures approximating to 100° 
lower. 1 do not attempt to explain this apparent phenomenon ; 
but there it is. It may be a question of pyrometry. We use the 
Féry pyrometer; and we take our temperatures in the zone of 
combustion. Further, with regard to the machines that Mr. 
Gill has mentioned, these are machines which almost preclude 
the use of really economical coal-handling plant; and they are 
also in themselves comparatively expensive to work and to main- 
tain. This really seems an almost unnecessary sacrifice. There 
are at least three machines on the market which are able to work 
from one side of the setting, and have not the disability of re- 
stricting the size and type of the charge. It may be interesting 
in this respect if I tell you what we have done at Beckton with 
regard to the old West scoop machine, which, by the way, has 
the very disability to which Mr. Gill so rightly objects. It does 
restrict the size and type of charge. We have, at very small 
cost, converted these West scoop machines into De Brouwer 
machines. I might explain that the De Brouwer people supply 
a conversion which can be introduced into the old frame of the 
West scoop machine, and which makes use of the prime mover. 
By this means we have saved a great deal in labour, and have 
also been able to increase our throughput by getting in a larger 
charge. The remarkable care that Mr. Gill takes to keep his 
lids and mouthpieces of the retorts gas-tight, and the almost ex- 
cessive supervision involved, represents further sacrifices in the 
cause of efficiency. Surely the successful working of the retort- 
house does not depend so much upon attaining a sort of academic 
perfection in working? A compromise must be effected. Though 
it is exceedingly important to get the very greatest number of 
therms per ton of coal, surely some consideration must be given 
to the number of therms one can get for a pound sterling. For 
this reason, I wish Mr. Gill had given us some costs, or some 
analysis of the costs per therm at the outlet of the retort-house, 
for instance. This would have been very useful—more particu- 
larly so, because the argument that Mr. Gill puts forward early 
in his paper appears to me to be quite unsound. Mr. Gill says 
that 68 p.ct. of the expenditure in the retort-house is on coal, or 
is it 81 p.ct.? Has Mr. Gill charged his coke twice, I wonder? 
If, however, 68 p.ct. is the expenditure on coal, therefore the 
greatest possible saving is on this 68 p.ct., says Mr. Gill. I do 
not see that this follows at all. Even the most stupid of us 
manages to get something back of the 68 p.ct. from residuals. 
Often, in a favourable state of the residuals market, our coal 
costs us very little indeed. I can point, and I know Mr. Gill 
can, to recent times, when the coal has cost us very little. 

Mr. W. M. Carr (Ormskirk): I rise to congratulate Mr, Gill 
upon directing our attention, in his very excellent paper, to com- 
mercial values. Following the war, my own experience has 
been, starting once again, more or less, that we have laryely 
lost our ideas of commercial values—that is to say, we hear 
our friend Mr. Helps, for instance, telling us about complete 
gasification. We hear also of large schemes of works expendi- 
ture to save certain sums of money; but are we not very often 
losing the incidence of the capital expenditure, which is a very 
great thing at the present moment—that is, the incidence of 
capital in relation to the saving to be effected in revenue? | 
think that many of us have to be content to go on, perhaps, con- 
servative lines; and that we are not losing a great deal in the 
meantime. The results given in the paper show what can be 
done with horizontal settings by supervision. Mr. Helps referred 
to gas of 250 B.Th.U. at a cost, as he said, of 3s. 5d. per 100 
c.ft.; and he admitted that it was very expensive gas. He tells 
us that we must wait. We have waited. We heard this last 
year, and, I think, the year before; and we are still waiting for 
commercial figures. With regard to the pressure. At the sam¢ 
initial pressure, Mr. Helps tells us he is giving the same result 
with 250 B.Th.U. gas as with 500 B.Th.U. gas. 1 would 
like to ask, if I am in order in doing so, if Mr. Helps has doubled 
his gasholders and doubled the size of his mains. From the 
practical point of view, that is the only way | can see it can be 
done with the same incidence at the works. 1 agree that greater 
efficiency can be obtained with different classes of apparatus and 
different adjustments; but given the best apparatus and the best 
adjustments in both cases, the only thing that can affect it in the 
practical sense—and, after all, we are practical men, as well as 
scientific men, I hope—is the size of the holders and mains. To 
be told that we can get the same results with the same pressure 
with a 250 B.Th.U. gas as with a 500 B.Th.U. gas requires 
some further explanation. 


Mr. H. E. Jones: May | offer a few words, not by way of 
controversy ; but we are very much agitated to-day on this ques- 
tion of high and low quality gas? Now, we have during the 
strike, and during the war, when we were short of coal through 
the action of submarines, been driven, whether we liked it or 
not—some of us respectable and decent old companies who are 
anxious to supply a respectable and decent gas—to supply some 
rather bad stuff, like Mr. Helps. [Laughter.] He said so, you 
know; and I agree with him. We have all been sending out, 
during the coal strike, some filthy stuff. 1 know one company, 
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of which I am proud that I have been associated with all my 
life, were reduced, by empty coal-stores, to bringing the quality 
of their gas down to nearer 400 B.Th.U. than I liked. This took 
place just before I saw in the ‘*‘ Gas World ”’ a very useful little 
table showing the difference in the statutory declarations of the 
quality of gas that were proposed to be supplied under the new 
regulations ; and, in a joking spirit, I am afraid 1 rather made 
fun of the extreme width of the scale—some being as high as the 
South Metropolitan gas, and others as low 350 B.Th.U. Wands- 
worth gas during the strike on frequent occasions was 420 
B.Th.U. This is what amazed me, and what enlightened me— 
that so long as we could keep the supply of a sufficient quantity 
at 420 B.Th.U., the consumers were satisfied. Even members 
of my own family who live in the area did not complain; and it 
all made me scratch my head. I thought, ‘*‘ What is the matter 
with this? It ought not to be. We used to send out 600 
b.Th.U. gas in the old days, when we supplied at 14 c.p. 
through the Referees’ burner ; and now we send out 420 B.Th.U. 
gas, and the consumers do not complain.’’ By the way, the 
real illuminating value of 14 c.p. gas was only arrived at a few 
years back through the Carpenter burner. That burner has done 
an enormous service to the gas industry. If we had been con- 
verted to calorific value in the old 600 B.Th.U. days, when we 
had to supply 14 c.p. gas, through the Metropolitan burner, we 
should never have got the terms we have got to-day, in any shape 
or form. We should never have got down our standards. The 
bridge between illuminating power and thermal value that gave 
safety and success and prosperity to the gas industry was the 
Carpenter burner; and as long as gas lasts, this fact, I hope, 
will be crystallized and remembered in the minds of all. 

But coming back to this question of the quality of gas, 1 am 
not going to say that Mr. Helps is right or that he is wrong. 
He is very original, and very bold; and he makes me think. I 
am not going to say that Mr. Gill is right, or that he is not. 
The truth must lie somewhere between the two. We have 
had an object-lesson during the recent strike and the submarine 
action during the war, when limitations were all removed; and 
we have enjoyed a freedom that we never had before. It is my 
deliberate conviction, arrived at from the daily inspection of the 
sending out of gas by a large company and the success of the 
distribution, that you can make a gas of 400 B.Th.U. service- 
able in all these relations, if you only bring enough of it at the 
right pressure to the nipple. Distribution systems are enor- 
mously dear now. We cannot pipe at less than four times the 
cost before the war; but the price of these things must come 
down. We must force them down, and make them ourselves, if 
there is no other way. The price of pipes and stoves and other 
things is appalling ; and the price of gas is appalling. We can- 
not go on expecting the consumer to give us the prosperity we 
have enjoyed in the past, charging the prices we are doing to- 
day. They appal me as an old gas man; and if I were in charge 
of a distributing plant, I am not sure that I should say that the 
man with a 4oo B.Th.U. gas was wrong. I should let him work 
out his own salvation, and ask him to let me work out mine. I 
kept my own declaration in the case of the Wandsworth Com- 
pany as near as I could to the old standard twelve years ago, 
when we were in Parliament—viz., 480 B.Th,U.—because 
otherwise I thought I should be breaking a bargain.- But I am 
not sure I should not go lower if I had to do it again to-day. 
I am not making any argument against Mr. Helps or Mr. Gill; 
but we have all had an opportunity of learning something from 
this paper and discussion. I learned a great deal during the 
great war; and you are never too old to learn, although you are 
as white as I am. 

Mr. J. W. Witumster (Bath): I would like to add my con- 
gratulations to the author. As a horizontal man, I have studied 
the paper very carefully, and find a lot of food for thought in it. 
There are several points one would, perhaps, like to criticize; 
but I notice that Mr. Gill is in a hurry to get away, and will try 
and be as short as possible. Mr. Warren referred to the point 
that in the costs apportionment £,68 is for coal. That, I think, 
is wrong. It is the total cost for coal, I think. Mr. Gill has 
allowed for cost of coke for the furnaces, 4513; and if this is 
allowed for, I take it Mr. Gill owes the coal something. Then 
as regards carbonizing wages I do not know whether Mr. Gill 
means to infer that these are a minor item, and should not be 
looked into. I think they are a very big item. ‘Taking present- 
day costs of coal and residuals, the net cost of coal is practi- 
cally nil; but carbonizing wages are an item. Another point is 
that Mr. Gill has given us the cost of the inspection; and this 
inspection certainly seems to be very elaborate, and an excellent 
arrangement. But we would like to know, not only the cost of 
the inspection, but the cost of carrying out the repairs necessary 
through the inspection. I-quite agree with everything Mr. Gill 
has said with reference to producers for horizontals. Usually 
the producer is bunged underneath the setting; but he has an 
excellent opportunity, in not having generators, to erect a good 
big producer outside, where it is easily filled. Those of us who 
have regenerators know that the producer comes rather in the 
way of cleaning the flues. Has Mr. Gill made any experiments 
with having the damper on the outlet of the producer, as a pro- 
ducer which feeds the three settings is very adaptable to having 
a damper on each of the settings at the outlet of the producer, 





and thereby doing away with the necessity for primary air slides, 


and simply having the furnaces open? I should like to know if 
Mr, Gill has experimented in this way. It would also be inte- 
resting to have some figures of the saving in fuel due to the in- 
sulation of the settings. Few of us insulate our settings; and 
it would be useful to know what saving can be effected. The 
coke made for sale is certainly an astounding figure—1i2 cwt. 
sold, not taking into account what is used on the works, and 
which most of us take into account. So that it must be from 
123 to 13 cwt., which is very large. Has Mr. Gill made tests 
of the fuel used in the furnaces, apart from the quantity sold? 
There is only one other small point, and that is with reference 
to the Sunday shutting-down. I see that this necessitates push- 
ing out so many charges during the day, which means stokers 
coming in, and also power men to operate the machines. There 
is also 15 cwt. of coke per day in maintaining the heat. In our 
own case, we adopt the principle of closing-down at 6 o’clock 
in the morning, having fired at 5 o’clock. We close the main 
dampers, which Mr. Gill does not mention, and the primary 
air, but do not close the secondaries altogether, because there 
is always a certain amount of leakage, and you may as well use 
that gas by admitting some of the secondary air to the burners 
in the combustion chamber. Then we open-up at 8 o’clock at 
night, and start straightaway by filling a portion of the producer 
at 10 o’clock. We do not use any coke during the day, and the 
furnaces do not go down far; and by g o’clock in the morning 
on Monday things are normal, 
Mr. P. S. Hoyte (Plymouth): I had hoped that the presence 
of Mr. Helps here, representing as he does a system which is 
essentially totally different from that dealt with in the valuable 
paper of Mr. Gill, would have led to what, after all, is the 
crux of the matter—viz., the relative cost of the two systems. 
We have in this paper what I think can be regarded, for many 
years, if not for all time, as the last word in what we might call 
the old system of carbonizing in horizontal retort-settings. Those 
of us who have horizontals only wish we were getting anything 
approaching the results obtained by Mr. Gill at the South Metro- 
politan Gas Company’s works; but it is what we should have 
expected from what we know of the scientific way in which 
works practice is carried out by Mr. Gill. It is a matter we 
shall have to figure-out. Mr. Helps has not given any figures 
of cost that are of value at the moment. Total costs can roughly 
be divided into capital outlay on the works and the cost of mate- 
rials, labour, and distribution. On paper, it would be quite pos 
sible to demonstrate that your capital outlay on (say) a producer 
plant, and the works cost in working it, and possibly your ther- 
mal efficiency, are cheaper than horizontal working, even pro- 
ducing as much as 70 therms per ton of coal. But the distribu- 
tion question is the crux. We are tied at the present time to a 
cast-iron system—it is cast iron in more senses than the material 
—and at the end of our system of mains we have the meters. 
Is any one of us convinced that he can distribute 25 B.Th.U. 
gas through the same sized mains and at the same pressure 
as 500 to 570 B.Th.U. gas is being distributed? There is hardly 
a works in the country that is not much under-metered. [‘‘ Hear, 
hear.”’] At Plymouth, we have 20,000 3-light slot meters. What 
is a 3-light meter? It is a meter for three lights—18 c.ft. per 
hour—and yet cookers and fires are being connected up every 
day ; and they are all under-metered. I think the same thing 
applies very largely to one’s ordinary consumers. There are 
hundreds and thousands of 5-light and 1o-light meters which 
are under their work. We are putting on fires and cookers, but 
are not enlarging our meters at the same time; and we have 
this enormous capital outlay to face, if we drop down. I am 
not speaking of dropping from 500 to 400 or 425 B.Th.U. gas, 
but dropping down to producer gas, which is, in effect, what 
Mr. Helps is distributing. That is going to put an enormous 
burden on our distributing system, and especially on our meters; 
and it is for every one of us to figure out whether the saving 
in works costs, materials, or labour and capital outlay is such 
as to justify practically re-canalizing and re-metering the whole 
of our system. ; 
Mr. Hetps : I might as well answer what Mr. Hoyte has just 
said.. I will endeavour to give you a few figures. I could have 
brought a good many with me, but I will give you these. The 
South Metropolitan Gas Company have charged against repatrs 
and maintenance in the last balance-sheet £900,000. [think 
a complete plant for sending out 300 B.Th.U. gas could be pur 
down for a less sum. That is séme figure of the cost for all 0 
us to be going on with. 
Mr. Carr: What about the mains? 
Mr. Hexps: I have said what I have to say about the mains: 
You have disputed the fact that the distribution is as I have 
said; but if you will honour me with a visit, I will show you 
whether what I have said is correct or not. 
Mr. Carr: Thank you. ; - 
Mr. J. G. Tooms (Christiania) : My only object in taking jit 
in this discussion is to ask Mr. Gill, when replying, to give ad 
some particulars of whether he has considered adapting his out- 


With the mechanical handling of 


side producers to use breeze. quantity 


$ , < ¢ H -easing 
! coke that we all have in force, we have an increasing 





or 


—_—_— 


of br 
matt 
ing t 
like 
roug! 
supel 
how 
magi 
ing c 
by se 
hand 
Mr. 
ques 
some 
M1 
thou; 
Geor 
was 
coal ; 
at th 
and 
coulc 
pape 
Was 
some 
ance 
got, 
pape 
supp 
It w 
wou 
that 
am 
is Si 
vine 
quic 
sure 
mon 
I ar 
send 
rem: 
are. 
we | 
a st 
If t 
Mr. 
belic 
sma 
not 
my 
you 
sor 
he ; 
was 
in ¢ 
get 
can 
able 
whe 
thai 
Ha’ 
Is, | 
pla 
per: 
sO | 
In 
tha 
It | 
be 
bee 
cha 
We 
ver 
the 
Mr 








if 
te- 
in- 
ind 
‘he 
Wt. 
ind 
om 
sts 
id? 
nce 
sh- 
ers 
ere 
our 
ck 
ain 
ary 
ere 
use 
ers 
at 
cer 
the 


, a 
ing 


nce 
1 is 
ible 
the 
ms. 
any 
call 
lose 
ing 
tro- 
ave 
lich 

we 
ires 
shly 
ate- 
Dos- 
icer 
her- 
pro- 
ibu- 
toa 
rial 
ers. 
™ i 
sure 
rdly 
ear, 
hat 
per 
very 
ing 
are 
hich 
but 
nave 
am 
gas, 
vhat 
nous 
ers} 
ving 
such 
‘hole 


just 
have 
The 
pairs 
hink 
» put 


ll of 


ains. 
have 
you 


part 
ye us 
 out- 
ng of 
ntity 





OCTOBER 19, 1921.] 


GAS JOURNAL. 223 





of breeze made; and I am aware that on the Continent this 
matter has been successfully solved of utilizing breeze for heat- 


ing the retort-settings. There is just one other thing | should 
like to say. As the chief of a moderate-size works, 1 tho- 
roughly agree with what Mr. Gill has said about this extra 
supervision. When I can say this for a moderate-size gas-works, 
how much more important does it become in a works of the 
magnitude of the one Mr. Gill is connected with? All my work- 
ing career | have found that the regular testing of retort-settings 
by semi-skilled, and in many cases technical, assistants has paid 
hands down, and it may be of service if | emphasize this part of 
Mr. Gill’s paper. I am particularly interested, however, in this 
question of the use of coke breeze; and I am sure Mr. Gill has 
some information he can give us. 
Mr. GiLx : 1 am quite pleased with the discussion on my paper, 
though I expected very many more contentious things. Mr. 
George Helps I thank for his kind remarks. He said that he 
was unable to get more than 5,000,000 B.Th.U. from a ton of 
coal; but I daresay his coal is not so good as ours. I explained 
at the beginning of my paper that our coal comes from Durham 
and Northumberland; and | also gave an analysis, so that you 
could really see the kind of stuff we had. Of course, in my 
paper | was only attempting to deal with our existing plant. | 
was not showing how much better it would be if we had got 
something else. I think it is a matter of cansiderable import- 
ance that we should all try to make the best of what we have 
got, until capital charges are again reduced. Of course, in my 
paper I was not dealing with the quality of gas that should be 
supplied. The title was ‘*‘ Carbonization in Horizontal Retorts.”’ 
It was not ‘*‘ What Quality of Gas Shall we Supply?” This 
would need a paper of itself. It may be that time will show 
that the gas quality ought to be either higher or lower; and I 
am sure if Dr. Carpenter were here he would tell you that he 
is sitting on the fence, like everybody else; and if he were con- 
vinced that the quality should be lowered, he would change as 
quickly as he changed from cubic feet to therms. We are all, 
surely, now ‘‘ waiting and seeing.’’ At any rate, my job at the 
moment is to do the best 1 can with the plant we have got. 
1 am wondering what my Directors would say if I started 
sending out gas of 350 B.Th.U. [Laughter.] They would not 
remain my Directors for long. But they would stay where they 
are. [Applause.] Mr. Langlands made a point of the fact that 
we are not ready for very low-grade gas. I think that is quite 
a strong point. The distribution problems would be too great. 
If the change is to be made, it must, I think, be a slow one. 
Mr. Warren spoke about a number of details in my paper. I 
believe he made a point that large retorts waquld be better than 
small ones. It may be that they would; but personally I do 
not think so. Again, there, I was not comparing in any part of 
my paper small retorts with large ones. I was simply giving 
you a few notes on what we are daing at the moment. He also 
somewhat criticized the small cross-walls which we use; and 
he spoke of a retort-house where 60 p.ct. of the retort surface 
was covered by supporting walls and protecting blocks, whereas 
in our case it is 41 p.ct. I cannot but think that, if yqu can 
get retorts to give a long and satisfactory life, the smaller you 
can make their supporting walls the better. The heat must be 
able to be transmitted through the thickness of the retort better 
where there is no wall than where there is one. He also said 
that our machines woul’) probably be uneconomical in working. 
Having to have two machines, one on each side of the setting, 
is, of course, a disadvantage. You have to have coal-handling 
plant on both sides. But this is what we have existing; and 
personally I have not come across a machine which will put in 
so large a charge in proportion to the size of retort as the ones 
1 mention in my paper, and which we have in our works— 
that is, the Arrol-Foulis machine and the West scoop machine. 
It is certainly surprising that the West scoop machine should 
be able: to put in so large a charge; but any of you who have 
been to Old Kent Road will probably have noticed what a large 
charge is put into these small retorts by these scoop machines. 
We are putting 10} cwt. into a 20 ft. retort which is certainly 
very smail in cross section. Personally, I do not want to scrap 
the West scoop machine. I think it is an excellent machine. 
Mr. Warren then spoke of tight lids. I do not think it needs 
any argument on my part to show how important this is. It 
is obvious.. You have a retort that can take in a very great deal 
in the way of air and furnace gases, and can lose a great deal 
out in the form. of gas; and the tighter you:can keep it, the 
better. We spend very little on keeping our lids tight. It is 
quite surprising how small the amount is. - I have not the figures 
here; but they have always impressed me with their smallness. 
I do not think the trouble we take is wasted money at all. I men- 
tion that in the case of the inspections the cast is only jd. per ton 
of coal carbonized. When you are paying round about 30s. per ton 
for your coal, 4d. is very trifling; and if it helps you to secure 
only a fractional advantage in improved results, it is well repaid. 
Mr. Warren further spoke of the figures I gave as to how the 
100 p.ct. expended in the retort-house is divided-up. I showed 
there that £68 out of the £100 is spent on coal. Well, I know 
Cis arguable as to whether that is the best way to put it; 
and, in fact, I thought of putting it several ways. But in our 


I am simply analyzing the expenditure alone in the working of 
the retort-house. I put it in because | think it throws rather 
a new light on the way we might look at the cost of working 
a retort-house. If coal became very much cheaper, my argu- 
ment might change; but it is not cheap yet. 

{ think Mr. Carr agreed with the various points raised in the 
paper. 1 was very glad to hear Mr. Harry Jones speak on the 
paper. As you may know, | was a pupil of his; and very glad 
{4 am that 1 was. Mr. Jones said that the high price of gas 
is appalling; and I quite agree with him. It is appalling; and 
it is quite time that we dia something to bring it down. From 
all that he said on the subject of the quality of gas, it is clear 
that Mr. Jones also, with ai! his experience, is sitting on the 
fence, to see what is going to be proved the best. Mr. Whimster 
referred to the same figures that | have already mentioned. 
The £,68 is for coal, and 4,13 for fuel. The latter figure is the 
cost of the coke used in the furnaces—the difference between 
what is made and what is sold. Il agree with him that car- 
bonizing wages are not a minor item. I do not wish this to 
be taken as my opinion. All I was trying to do was to direct 
your attention to another side of the question. Most of us have 
been considering what is the best type of machinery to use to 
save labour in the retort-house. No damper such as Mr. 
Whimster refers to is, so far as I can see, needed. All that is 
required is to regulate the dampers in the waste-gas flues to 
each setting. Again, | have no figures to give you of the savings 
from insulating the settings. Ali I can say is that the amount 
of coke which we are selling per ton of coal carbonized has been 
steadily increasing; and so | imagine that what we are doing 
is at any rate saving fuel The tigures Mr. Whimster speaks 
about of coke sold per ton of coal is mentioned in the paper. 
One of the diagrams refers to one works only, where we have 
been putting in most of these new grates. It does nat refer to 
the whole of my Company’s works. But the other diagram in 
the paper, which gives the coke sold per ton of coal for, I 
believe, the last seven years, refers to the whole of the works. 
In reply to Mr. Tooms, I may say that we have not used breeze 
in our outside producers. We use under our boilers practically 
all the breeze we make; and there would be no great gain in 
doing what he suggests, as we should not have the breeze with 
which tq supply the producers. 1 am glad to hear from Mr. 
Tooms that he agrees that more supervision is wanted in the 
retort-house. This is, I think, really the key-note of what 1 
have attempted to put before you. 

The PRESIDENT: I should just like to say that it seems to me, 
whatever differences of opinion gentlemen in this room may have, 
we are all agreed in the duty we owe Mr. Gill for this most ex- 
cellent paper. [Hear, hear.} There is a very good reason for 
it being dealt with, and that is in reference to the very high 
cost which we have to incur for alterations of plant at the pre- 
sent time. To reconstruct a large retort-house, such as those 
Mr. Gill has under his supervision, is something staggering in 
the first place; and when Mr. Gill can get such results as he 
does, it is very patent that at present prices it must be very diffi- 
cult for him to justify the enormous expense of entirely recon- 
structing the retort-houses and going for a new system in order 
to get the small economy which the peak load represents. He 
probably has a go to g5 p.ct. economy ; and it would be difficult 
to justify, at present prices, going to an enormous expense to 
realize the small additional percentage which might or might not 
be attained, Horizontal retorts are evidently going to last some 
time yet; and we must always recollect this about horizontal re- 
torts—that no matter what coal you are able to buy (and in a 
large concern it is often difficult to choose coal) you can car- 
bonize it in the horizontal retort. That is of tremendous value. 
Mr. Gill has shown us what I think can be taken as the ideal 
in carbonization, to get 70 therms as he does. I noticed that in 
earlier years he got 75, and I have not the slightest doubt he will 
get them again, which is a feat any engineer can be very proud 
of. Whether it is worth the cost of the inspection that Mr. Gill 
has described in his paper or not, is entirely a matter for each 
one of us who has a plant under his supervision to determine for 
himself. In the face of the costs which Mr. Gill gets, I should 
certainly say it is worth it, and with regard to all these other 
matters of cost, we have to recollect not what the cost of work- 
ing a particular machine is, but what the total balance is when 
we come to work-out the whole cost of production in therms per 
ton, because that is what it comes to. What may suit in one 
place may not suit in another; but we have one common object 
in view, and that is to make gas at the lowest possible price in 
therms, and at the same time a gas that is useful to the con- 
sumer for the particular purpose for which he requires it. The 
matter of the different qualities of gas, which has been intro- 
duced in the discussion, is really foreign to the paper. I quite 
agree with Mr. Langlands that it does not do to alter methods 
too drastically. All our distribution systems have been laid down 
so as to deal with a 14 or 16 candle power gas, and I do not think 
we can supply the consumer with an ample number of therms 
with our present systems, with a considerable fall in the calorific 
value; but if we supply him with a small reduction in the calo- 
rific value, such as we are doing—anything between 400 and 500 
B.Th.U. is the figure I have in mind—we can supply him satis- 





Wn private lives we have to analyze our expenditure; and here 


factorily. Of this I am certain, that in a large number of under- 
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takings, if we suddenly drop down to a very low calorific value, 
such as has been mentioned, we shall involve ourselves in end- 
less difficulties. In our own concern, we are pushed sometimes 
even now to supply the consumer with the gas he requires, and 
I must remind you that the number of consumers tends to in- 
crease. The use of gas at the present time is vastly on the in- 
crease ; and it must increase, because of the difficulties connected 
not only with the obtaining of coal but by reason of the in- 
creased demand at the present moment for cleanliness in the 





house and the reduction of labour in the house, which is a very 
serious matter and a thing much to be desired. For this reason 
I very much deprecate any sudden revolution with regard to the 
change of calorific value. We must feel our way down and test 
our distributing plants as we go along; and I am glad to hear 
that most undertakings, in declaring the calorific value at which 
they are going to supply, are working in that direction. I feel 
it is the only wise course we can adopt. Our hearty thanks are 
due to Mr, Gill for his paper. 











REPORT OF THE LIFE OF GAS-METERS JOINT COMMITTEE. 





[The Report was published in the ‘‘JOURNAL”’ for Aug. 17, p. 377+] 


Presented by B. R. PARKINSON. 


The President has very kindly asked me to present this report, 
though he himself has taken the keenest interest in its produc- 
tion, and in all the work of the Committee of which he has been 
Chairman. 

The first section of the report dealing with chemical and 
physical considerations is brief and confined to matter which 
leads to definite conclusions. Mr. Taplay, Chemist to the Com- 
mittee, works always for practical results, and his final reference 
to the possible elimination of hydrocyanic acid from the gas by 
a process within reach of all undertakings may prove to be of 
first-rate importance to the industry. 

The Life of Gas Meters Committee may have appeared to go 
bevond its functions in taking-up the subject of the internal 
corrosion of mains and services. Investigation however has 
proved that the subject is relevant, and the enlargement of the 
field of research has undoubtedly made clearer the issues. The 
origin of the corrosion investigation was a sample of oxide dust 
which came from Singapore. Inquiries led to the discovery 
that many similar cases were occurring in this country, mostly 
in high-pressure distribution systems. This can probably be 
explained by the fact that at high pressure the gas is forced to 
its dew-point, and with the deposition of moisture in the mains 
corrosion has its favourable opportunity. In the present report, 
as in the two previous ones, gas engineers are strongly recom- 
mended to take the opportunity so freely offered by high-pressure 
distribution to effect this extra condensation on the works, and 
not in the mains, by raising the gas to a higher pressure than is 
required for transmission, cooling it in a receiver or condenser 
on the works, and then letting the pressure down (perhaps a 
few pounds) before passing the gas into the mains. Here is a 
practical positive proposition. There is another one of a nega- 
tive character which also has to do with the deposition of mois- 
ture, right at the far end of the distribution system. Consumers’ 
ineters will act as condensers if they are exposed to cold and 
damp; and it is with condensation that most of the internal 
troubles occur. They should be reasonably protected from ex- 
tremes of temperature, and undoubtedly their lives will be pro- 
longed. Is it too much to ask that a gas-meter should receive 
somewhat the same consideration as a clock? 

The second section of the report gives the results of a ques- 
tionnaire on the advantages of spraying meters; also of intro- 
ducing oil vapour into mains. The evidence collected in both 
cases is very favourable; and the Committee are inclined to lay 
emphasis upon the latter. The extracts from the American 
reports are well worth reading, particularly by those who are 
interested either in testing or handling meters. It is evident 
that our friends across the water have read our reports, and the 
interchange of experience should be helpful. They have taken 
up the spraying idea from us, and they speak of it as “ oiling 
ineter valves. ’’ 

In the fourth section the Committee take credit for a good 
deal of work on the amendment of the Sales of Gas Act, the 
results of which were ultimately merged into the new Gas 
Regulation Act now in operation. The fifth section repeats the 
new standard list of dry meters which figured in the report of 
the Council. The Committee express the hope that all gas 
undertakings will endeavour to arrange their requirements in 
the near future so as to conform with this schedule. 


DISCUSSION. 


The Presipent: Before I move the adoption of the report, | 
should be glad to have any remarks that members may think fit 
to make. The work of the Life of Gas Meters Joint Committee 
continues to be exceedingly useful, and not the least useful of 
the Committee’s work is the simple mode of eliminating cyano- 
gen, that has been found so harmful. Mr. Taplay will probably 
be saying something about this matter. I do not intend to say 
anything more at this moment with regard to the contents of 
the report, except to emphasize what Mr. Parkinson said in the 
latter part of his remarks. I will draw your attention to the 
particulars of the new standard sizes of dry meters, with the 
object of reminding members that these have already been 
agreed to by the Institution, and should be ordered as soon as 
possible in place of the old sizes. Meters of the new sizes are 








promised by the makers at the end of the year ; and if the end of 
the year can be anticipated, they will use every effort to do so. 
We shall hope to see standard meters in use on the districts 
before very long. I shall be glad to hear any comments on the 
subject of the report. 

Mr. ALBERT W. GLOVER (London) : In seconding the adoption 
of the report, 1 would like to draw your attention to the very 
interesting résumé of the results of the investigations of the Ameri- 
can Committee who have been conducting a somewhat similar 
inquiry to our own; and the conclusions incorporated in your 
Comumittee’s report are not the least useful portion of the report. 
lor instance, they mention that ‘‘ one large company started a 
record of meter tests arranged according to years of service. 
After seven years of service, the net error * slow’ increased 
rapidly, showing conclusively that meters should be changed at 
the end of seven years, in order to protect the company against 
serious loss.’’ I consider this very sound advice. They also 
refer to the fact that different gases produce different results in 
the diaphragms; that some gases leave a sticky condensate in 
the meters, and as this condensate comes in contact with the air 
it becomes thick, causing the valves to drag and operate with 
difficulty. They therefore point out that it is most important 
that the inlet and outlet of a meter should be capped-off im- 
mediately it is disconnected, so as not to permit the air to come 
in contact with the interior mechanism. Further than this, they 
say : “‘ It is unquestionably bad practice to remove a meter from 
the district and allow it to remain in the shop for any length of 
time before re-fixing.’’ And, 1 might add, worse still to leave 
the meter standing in the open. Various hints are given as re- 
gards the location of meters, which should not be placed, fo 
instance, where they can act as condensers—where either the 
front or the back is subjected to draughts or extreme variations 
in temperature. Some of these points are, perhaps, rather ele 
mentary ; but from iny own experience of the condition in which 
meters are received from some undertakings, they are well worth 
reiterating, and should certainly be inculcated in the minds of 
gas companies’ fitters. 

Mr. D. T. Livesgy (East Grinstead) : May I ask if the Com- 
mittee have considered the question as to whether there is any 
real objection fo the meter connections being standard to the 
ordinary size of the tubing? It would be a great help if the con- 
nections to gas-meters were the same as the ordinary connections 
of the piping. 

Mr. H. Kenprick (Stretford): The reports of the Committee 
on Meters are serious reading, and will repay close study. The 
lack of suggestions made, however, is a blot. It is quite certain 
from the text that the lower quality of gas supplied during the 
past few years, coupled with more and new impurities, is largely 
responsible for the increased destruction of both dry and wet 
meters, particularly the substitution of blue water gas for car- 
buretted water gas. 1 have reports from my laboratory that 
indicate not only the presence of SO, in the district meters, but 
its terribly destructive action in wet meters when the protective 
paint has been removed. On the far side of the room there is a 
meter which was supplied to us by a well-known maker in Lan- 
cashire, in 1916, which was used continuously for five years, and 
has just been brought in. There is ihe front case of it, and you 
will see evidence of destruction there which is more than alarm- 
ing. In this particular case, when we opened the meter, we 
found the drum was completely coated with a deposit that was 
of a crystalline nature, brown in colour, and consisted of about 
8o p.ct. of mixed ferric-oxide and ferric-cyanides. Mr. Taplay, 
apparently, relies on the report on chemical action for the ex- 
planation of the destruction. But in some correspondence he 
has admitted the probability of another source—viz., voltaic elec- 
tricity. In a wet meter we have all the elements necessary— 
two dissimilar metals and an acid liquid, the strength of the acid 
or current produced does not matter. The following are extracts 
from a work dealing with electro chemistry : ‘‘ The chemical de- 
composing action of a current is constant for a given quantity 
of electricity.’’ . . . “‘ Provided there are no disturbing secondary 
actions the amount of electro decomposition is not affected by the 
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strength (or intensity) of the current, the time the current is pass- 
ing, the concentration of the solution, the nature of the dissolved 
substance, nor by the temperature.” 

The accuracy of the law is stated to have been established for 
currents so small that a century ‘‘ would be required for the 
separation of a milligram of hydrogen.’ In the electro chemi- 
cal series, tin, lead, antimony, and copper are all negative to 
iron; so that in a depositing vat iron could be electro deposited 
on either of the other metals, and a current in a cell would flow 
from the iron to the tin, &c., but outside from the tin to the iron. 
All these conditions are found in a wet meter. The water in a 
wet gas-meter containing acids, such as CO,, SO., SH., and Cy, 
is sufficiently acid to set up electric energy ; and it is quite easily 
shown that a voltaic cell capable of giving quite an appreciable 
current can be constructed from a plate of tin and iron in a cell 
through which a constant stream of CO, is passing. In this 
cell the iron is dissolved, rusting occurs, and the iron rust is 
deposited on, the tin plate in the form of a crystalline mass. The 
effect of this accelerated corrosion is referred to by Mr. Grace 
Calvert in the 1915 ‘‘ Transactions ”’ (p. 125), and in the ‘* Gas 
World ” for July 31, 1920, p. 92, in a paper by Wm. D. Richard- 
son on the Corrosion of Iron and Steel, and by Mr. James Aston 
before the American Electro Chemical Society—see abstract in 
the ‘‘ Journal of the Chemical Society ” for May, 1917. 

We, at Stretford, have found not only cast-iron drum cases 
destroyed, and the iron dissolved and softened until it can easily 
be cut with a knife, but also a great many drums thickly coated 
with a brown crystalline deposit consisting mainly of ferric oxides 
and cyanides. Had this been chemical action alone, the deposit 
would not have been an even one completely covering the drums, 
but either a gelatinous or granular deposit in the bottom of the 
drum case. It is quite evident, therefore, that this action is 
more than chemical, and adds only one more to our difficulties in 
dealing with the matter. Our notes show that the meters gener- 
ally attacked are those supplied since 1912; most of them being 
dated 1915 and 1916. Inquiries of the founders resulted in the 
statement that the metal used ten years and more ago was best 
Middlesbrough pig; while during the war years a mixture of 
any pig that could be obtained irrespective of purity. Iron con- 
taining excess of impurities and foreign matter will be attacked 
and destroyed much more rapidly than pure iron. Examining 
a large number of cases, we found the compounds or paints used 
in coating the interior were not so permanent in later years as in 
the earlier periods. It is quite evident, therefore, that either the 
meters must be differently constructed or the iron coated by a 
more acid resisting material than is used now, such as lead 
or tin, if gas of the same composition is to be sent out as at 
present. TI have been told that an enamel is on the market that 
is practically indestructible under all known conditions, and is 
being tried by one firm. Mr. Taplay and Mr. Parkinson in a 
letter say truly that palliatives are not a remedy. This being so 
we must either remove from the gas those substances that give 
rise to the trouble, make the meters capable of resisting the 
chemical and voltaic electrical action, or bear the expense of 

present heavy repairs. 

Mr. THomas GLover (London): I will not keep you for more 
than a few moments, but I should just like to make one or two 
comments with regard to the report. I think it is now seven 
years since this Committee started its work; and for one who 
has been connected with it from the beginning, it is of the 
greatest possible interest to find that the research which started 
in connection with meters only has extended its field and has 
covered such a wide ground as it is doing now, bringing in 
questions of corrosion of plant, mains, and services. Really it 
does show, I think, one thing, and that is that the trouble which 
has been experienced has been due to the presence of certain 
compounds—sulphur compounds and cyanogen compounds—in 
the gas, which have had a far-reaching effect beyond what any- 
one anticipated at the time the inquiry started. As the President 
has told you, Mr. Taplay’s researches and his latest suggestion 
for dealing with the removal of these impurities, are not likely 
to be the least beneficial effect of this inquiry. After all, it 
originally was only, I think, intended to direct attention to the 
fact that in the gas-meter, whether wet or dry, we have an in- 
strument on which the whole of the gas industry of this country 
depends for the very great bulk of its revenue. Therefore these 
Instruments (for after all they are instruments) are worthy pos- 
sibly of more attention than they have had in the past. I will 
only just refer to one other topic if I may, and that is the spraying 
of meters. A great deal of attention has been given to this, and 
it has been referred to in, I think, at least the previous two 
reports. I think I am right in saying that the question of 
spraying was originally introduced under your auspices, Mr. 
President, and the Company with which you are connected, with 
the idea of softening the leather fabric of the diaphragms in dry 
Meters, and cleaning the deposit from the valves; and unques- 
tionably in meters that have been fixed and used for some time, 
it has had that effect. There are some doubts in the minds of 
Many members of that Committee as to whether spraying, 
especially in the case of new meters, is altogether beneficial. It 
May, for instance, go a good deal further than affecting the 
diaphragms and valves. There are signs in some quarters now 
that excessive spraying may have an effect on the stuffing of the 

stuffing boxes of the meters, and if it is not an impertinence to 





say so, I would just sound that note of warning. You may cure 
your diaphragm troubles; you may cure your valve troubles ; but 
it is more than likely that excessive spraying is the cause, and 
will be increasingly the cause in the future, af leaky meters 
owing to the action of these lighter oils on the stuffing in the 

stuffing boxes. I think, if spraying is done, some attention 
might be given to the possible use of heavier oils than have been 
tried up to the present, because the beneficial effect of spraying, 
if anything, will be found in the end in the coating which it will 
give to any surface in the mains, pliant, and meters with which 
it comes in contact. I would just like, as one of the Committee, 
to say that there is nothing in this report, and there has been 
nothing in the observations so far, to indicate what a great debt 

of gratitude the whole of this industry will owe to you, Mr. 
President, and the Company with which you are connected, for 
the facilities which have been put at its disposal, and for the 
services of Mr. Taplay, and I think originally Mr. Parkinson. 
‘This meeting, I fancy, hardly realizes that the valuable results 
which will come from this inquiry are very largely due to the 
President and due to his Company through his great influence. 

Mr. J. P. Learner (Burnley): I should like to refer to one 
thing in the report. In the fourth section it says that the Com- 
mittee have had under consideration an amendment of the Sales 
‘of Gas Act. I should like to draw attention to one point, because 
I do not know to what extent it is known generally that the 
original Sales of Gas Act had to be adopted by Justices or local 
authorities within a certain lengih of time. If they did not do 
it then, they cannot do it now. I recently went to some consider- 
able trouble with the idea of getting a local office for the testing 
of meters, but the Board of Trade said it was impossible because 
the Sales of Gas Act was not adopted by the Lancashire Justices 
in 1861 or some such date as that. There has been correspond- 
ence between our Town Clerk and the Board of Trade on the 
matter; and this seemed to me rather a peculiar state of affairs, 
because it would be a great advantage to us to have a local test- 
ing office. We have no examining office for a good many miles, 
and it would reduce the cost of inspection if we could have a 
local one. I would therefore just mention that if the Committee 
is going any further into the question of the amendment of the 
Sales of Gas Act, they might bear that in mind. While I am on 
my feet, I should like to say how interesting the report is in 
many other ways. 

‘The report was adopted. 

‘The PresiDENT: I should like to make a recognition of the 
very kind remarks of Mr. Thomas Glover with regard to the 
work that has been done on this matter of spraying and with 
regard, generally, to the inquiries into the causes of corrosion of 
meters and mains by my Company. It is quite true that the 
information obtained was placed at the service of the industry 
generally ; but of course we always recognized that in dealing 
with these matters we are dealing with ourselves at the same 
time, so that although we are delighted to give the whole of the 
gas industry the benefit of what we can da, it is not altogether 
an unselfish matter. We are dealing with our own affairs in the 
first place. At the same time I do say this—that my Directors 
generally, and the staff of the Company generally, are always 
prepared to take part in whatever work they can which will 
improve knowledge of matters connected with either the manu- 
facture or the distribution of gas. We have got a thoroughly 
qualified staff in the Company, and they are encouraged, and 
they certainly respond to that encouragement, to do all they can 
to throw light on the details of manufacture and other matters 
connected with gas-works administration which at the present 
moment are in doubt. 

Mr. P. S. Hoyts (Plymouth): If 1 am in order, before this 
matter is quitted, I should like to mention the reference at the 
conclusion of the report to the new process for the removal of 
hydrocyanic acid from gas. I hope, and we all do, that the 
Committee are going to continue their labours; but I should be 
glad to know if, when they are in the position to confirm or other- 
wise the satisfactoriness of this new process, they will give it to 
the technical members of the industry through the Press, and 
not wait until they have completed another year’s labours. The 
matter is such a vital one for all of us at the present moment, 
that if there is a process for the removal of this most vicious (if 
I may so describe it) compound in our gas, I hope we shall be 
put in possession of the facts by the Committee at the earliest 
possible moment. 

The PresipENt : I think we can promise that. We have made 
several experiments at our Bow Common Works on the removal 
of hydrocyanic acid by chalk and have gone away from the 
purely laboratory experiment to an experiment on a larger scale 
in our works. Although it is of recent inauguration, we have 
achieved a very considerable measure of success; and I will make 
arrangements that information, which will be in the nature of 
a report on progress, shall be given to the industry by some 
means either through the Technical Press or by other means. 
Going back for a moment to the point Mr. Leather made with 
regard to testing, it is a most difficult and inconvenient and 
expensive matter to be sending meters long distances for testing. 
The Committee have this in view and are endeavouring to deal 
with the matter so as to ameliorate these conditions, 
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INTERNATIONAL COMMISSION 





ON ILLUMINATION. 


Report of Proceedings at Meetings held in Paris, July 5 to 8, 1921. 





By ROBERT WATSON, of Doncaster, Delegate of the Institution. 


By way of preface, it may be well to recall the historical 
development of the International Commission on Illumination, | 
which was constituted in August, 1913; and to this end some 
particulars are briefly extracted from the article in the ‘‘ Revue 
Générale de 1’Electricité,” of July 2, 1921. 

At the International Congress of Gas Industries held in Paris 
in connection with the Universal Exhibition of 1900, it was 
decided that, in the interests of producers as well as consumers 
of gas, an International Commission on Photometry should be 
formed for the purpose of determining rules to be followed in 
testing incandescent gas lighting. The Commission thus created 
consisted of representatives from Great Britain, France, the 
United States of America, Italy, Germany, Austria, Belgium, 
Holland, and Switzerland. This Commission held their first 
meeting at Zurich in 1903. At this meeting, the Commission re- 
commended that investigations should be made as to the com- 
parative value of the Hefner, Carcel, and Pentane lamps. The 
following congress of the International Photometric Commis- 
sion was held, again in Zurich, in the year 1907, when the com- 


munications and discussions were more particularly directed to | 


the question of comparative values of the above three standards. 
On this occasion, the suggestion was advanced that the possi- 
bilities of the Violle platinum primary standard should be inves- 
tigated. The subsequent session of the International Photo- 
metric Commission took place in Zurich in 1911, when the 
papers submitted showed the increased interest taken in the 
general subjects of photometry and illumination. 

In view of the fact that questions of common interest to both 
gas and electrical engineers were raised at these meetings, it was 
decided to ask National Electrical Associations to nominate dele- 
gates to the Commission from the countries already taking part. 
This decision led to the necessity of re-organization, and it was 
arranged that the fourth session of the International Photo- 
metric Commission should be devoted to the discussion of new 
Statutes. The session was held in Berlin in the year 1913, seve- 
ral days before the meeting of the Electric Technical Commis- 
sion, so that members representing both interests could take part 
in the discussion. Statutes were adopted by representatives, 
some forty-seven in number, of technical societies concerned in 
the lighting industry in the following nine countries: Great 


Britain, France, United States, Italy, Germany, Austria, Bel- | 


gium, Holland, and Switzerland. The International Commis- 
sion on Illumination was thus formally constituted for the pur- 
pose of studying all matters connected with lighting and the 


sciences related thereto, and also of establishing by all appro- | 


priate means international agreement on questions of illumina- 
tion generally. 

A Committee on Illumination was to be formed in each coun- 
try, consisting of representatives of technical bodies connected 
with lighting industries, and also of the National Physical Labo- 
ratory, if one existed. These Committees were to nominate 
delegates to the Commission as the major body ; the more impor- 
tant technical societies by agreement appointing their own re- 
presentatives from the national Committee. The total number 
of delegates of a country was fixed at ten. 

The Executive Committee of the Commission was to include 
the President, three Vice-Presidents, Secretary, Treasurer, and 
two representatives of each country. The President, Secretary, 
and Treasurer were responsible to the Executive Committee for 
the good management of the affairs of the Commission. 

In voting, each country affiliated to the Commission had the 
right to one vote only, whatever the number of delegates. Al- 
though English and German could be used in discussion, French 
was regarded as the official language for resolutions and report 
of proceedings. 

The Officers appointed at the 1913 Congress were as follows : 
President, M. Th. Vautier; Vice-Presidents, Dr. Bunte, Dr. 
Hyde, and Dr. Kusminsky; Secretary, Mr. C. C. Paterson (of 
the English National Physical Laboratory). As a matter of re- 
cord, it may be stated that the British delegates at this impor- 
tant conference were Mr. W. J. Butterfield, Dr. H. G. Colman, 
Mr. W. Duddell, Mr. K. Edgcumbe, Mr. L. Gaster, Mr. Le 
Maistre, and Mr. C. C. Paterson. 

The British National Committee on Illumination subsequently 
formed is comprised of not more than five representatives of the 
Institution of Gas Engineers, of the Institution of Electrical 
Engineers, and of the Illuminating Engineering Society respec- 
tively, and not more than two from the National Physical Labo- 
ratory. 

The second session of the International Commission on IIlu- 
mination which, but for force of circumstances, would have been 
held in 1916, took place in Paris on July 5, 6, 7, and 8, 1921. 








This was attended by delegates from the National Committees | 


| 





of Great Britain, the United States of America, France, and 
Italy, and single representatives from Belgium, Switzerland, and 
Spain. 

The British representatives were Mr, K. Edgcumbe, Institu. 
tion of Electrical Engineers (Chairman of the British National 
Committee), Mr. C. C. Paterson (Hon. Secretary and Treasurer 
to the Commission), Mr. A. P. Trotter, Mr. L. Gaster (both of 
the Illuminating Engineering Society), Mr. J. W. T. Walsh, 
Dr. E. H. Rayner (both of the National Physical Laboratory) 
and Mr. R, Watson (Institution of Gas Engineers). 

At the opening meeting, M. Th. Vautier, the President of the 
International Commission on Illumination, expressed his thanks 
to the Minister of Public Works.and to M. the Senator Dausset, 
representing the Municipal Council, for their presence and inte- 
rest in the congress. He recalled the fact that important results 
had been obtained since 1900, and paid tribute to the work of 
various investigators. The programme of research instituted by 
the Commission was proof, among other evidences, of its ac- 
tivity ; and the reports presented at the present session were of 
the greatest interest. 


Words of welcome were addressed to the delegates by M. 
Dausset (in the name of the City of Paris and of the Commis- 
sion of Gas Control in that City), and from the Minister of Pub- 
lic Works. 

The President pointed out that a report of work done since the 
last session (as prescribed by the Statutes) had not, by reason of 
events, been made. In the negotiations on the subject of invita- 
tions to the present congress, it had been decided not to exclude, 
but to ignore, the Central Empires. 

Mr. C. C. Paterson then presented a statement of accounts 
covering the period from 1913 to May last. This showed receipts 
as follows : 


’ 


Subscriptions, 1914— 











Ee! gee a te ie . £50 © 0 
| PRL ies oP a ea 49 11 1 
a hE aera le or 
i a i eae se 
Great Britain 50 0 oO 
Holland 47 9 3 
— £295 9 8 
Interest accrued 1915 to April, 1921. . 53 18 6 
£349 8 2 
Expenditure— 
Postage and petty cash expenses £3 18 11 
Salary to paid Secretary . . . . . 50 © O 
Secretarialexpenses . .... . 8 16 o 
Expenses of 1913 Meeting of Commission 80 16 4 
MI i cae a es aa ae 19) 16 11 
£349 8 2 


Mr. Paterson stated that the services of a paid Secretary had, 
for the time being, been dispensed with, in order to conserve 
finances. When the present session was decided upon, he had 
obtained the help of Mr, Walsh, of the National Physical Labo- 
ratory, to whom were due their thanks. 

The Commission then ratified the nomination of two Com- 
mittees proposed by the Executive Committee at a meeting on 
the previous day for the purpose of facilitating the proceedings, 
viz. : 


Editing Committee.—English Language, Mr. K. Edgcumbe, 
representing both the United States 
and Great Britain. 

French Language, MM. Laporte and 
Blondin. 


Committee on Units and Definitions.—Messrs. Trotter and 
Walsh (Great Britain), a Belgian representative (to 
be appointed), Hyde and Kenelly (U.S.A.), Blondin, 
Fabry, and Laporte (France), Bordoni (Italy), and 
Filliol (Switzerland). 


The Commission proceeded to the discussion of the British 
proposal for the official adoption as the international unit 0 
candle power of the ‘‘ international candle ”’ as defined by the 


three national standardizing laboratories of France (Le Labora- 
toire Central de 1’Electricité), Great Britain (National Physical 
Laboratory), and America (Bureau. of Standards) 
subsequently preserved by these laboratories. 

There was some discussion, during which the President voiced 
the view that the last six-words should be eliminated, consider- 
ing that the unit should not be based on anything variable such 
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as an electric incandescent lamp, but rather on something like 
the platinum standard. Stress, however, was laid on the fact 
that the three national laboratories were in agreement as to the 
maintenance of the standard by means of electric incandescent 
lamps which could be reproduced ; and it was essential that this 
standard should be preserved by them. 


The proposal was ultimately adopted unanimously, with the 
following modification of the concluding sentence: ‘‘ This unit 
has been preserved by means of incandescent electric lamps by 
these laboratories, which remain charged with its preservation,” 

The following papers were next submitted, résumés being in 
each case given : 


‘* Report on Photometric Quantities and Units.”’ By Prof. 
André Blondel. 

‘* Photometric Definitions and Units.’’? Presented by Mr. J. 
W. T. Walsh on behalf of the British National Com- 
mittee. 

‘* Report (dated 1918) on Nomenclature and Standards.’’ By 
the Illuminating Engineering Society of the United 
States. 

“* Modification of Conventions Relating to Photometric Stan- 
dard Units.”” By the Italian Committee. 


M. Blondin gave a digest of the first-named paper. M. Blondel 
had, at the International Congress of Electricians at Geneva in 
1896, proposed the first scheme of definitions of photometric 
quantities and units; and this, adopted with some modifications 
by the congress, had served as the base of the more detailed sys- 
tem elaborated by the American Society of Illuminating Engi- 
neers. The characteristic elements of the system were the con- 
sideration of luminous flux as the fundamental quantity in 
photometry, and the definition of the corresponding unit—the 
lumen. The task of the present Commission was not so much 
to revolutionize old methods as to definitely establish order in 
scientific notions generally accepted to-day, and to furnish prac- 
tical and sufficiently numerous definitions of all the quantities. 
M. Blondel dealt in some detail with the propoals of both the 
American and British Committees, and, in discussing the differ- 
ences in photometric systems and expressions obtaining in 
various countries, emphasized the desirability of avoiding purely 
national and adopting international terms. 

M. Blondin pointed out that the author was practically in ac- 
cord with the American and English Committees as to the prin- 
cipal quantities ; his views only being different so far as certain 
secondary quantities were concerned, which could be discussed 
in the interval between the present and the next session. It was 
remarked that the definition of quantities and that of units were 
not necessarily parallel; for a unit could only be defined in terms 
of a standard capable of representing it. This was why the fun- 
damental unit could be that of luminous intensity; while the 
definitions of quantities could be founded on theoretical consider- 
ations following the most logical order. From this point of view, 
all appeared to-day to be in accord as to the adoption of the flux 
of light as the fundamental unit of photometry. 

M. Blondin said the author agreed that from flux the series of 
definitions could be established ; and he therefore commenced his 
definitions with that of ‘‘ luminous flux,’’ with the lumen as the 
unit, and proceeded with “‘ intensity ’? and its unit equal theo- 
retically to one-twentieth of the Violle standard, and represented 
by the international candle. He followed with ‘‘ illumination ”’ 
deduced from flux, and expressing itself in lumens per square 
centimetre (phot) or in lumens per square metre (lux). 

The paper included a table in French and English of photo- 
metric quantities, symbols, units, and abbreviations. The 
speaker stated that in France some of the latter had been fixed 
by law. 

Mr. Walsh, in dealing with the report of the British Commit- 
tee, said they considered that the two definitions on which all 
others should be based were those of luminous radiation and 
luminous source. Luminous radiation was the power emitted by 
a luminous source considered from the point of view of its action 
on the eye. The word ‘ flux,’’ used to represent a rate of flow, 
was not employed, since in the English language one did not 
habitually attribute this sense of rate to the word flux. The 
radiation from diverse sources being practically constant, the 
British Committee suggested the employment of the lumen as a 
unit of luminous radiation, without taking into account the idea 
of time. 

Emission or reception of luminous radiation was, of course, a 
rate of emission or reception of luminous energy, and therefore 
analogous to a power. This idea was brought out in the term 
‘luminous power,’’ proposed as a substitute for what had often 

en termed in the past ‘‘ luminous intensity.”” The term 
“‘candle power’? in their proposals had been retained as an 
alternative to ‘‘ luminous power ” not only as having the sanc- 
tion of continued use, but also because it involved the correct 
notion of power, and linked the name of the abstract quantity to 
the name of the concrete unit—the ‘‘ candle.” The term 

luminous intensity ’? had been discouraged, as there was now 
a tendency to restrict the word “‘ intensity ’’ to a ratio in which 
the denominator was an area. 

Illumination was the rate of reception of luminous energy over 
@ given area—i.e., the reception of luminous radiation by that 
area. The metre-candle was thought preferable to the lux as the 





unit of illumination, since it was analogous to the foot-candle, 
which was more or less self-explanatory. There was no objec- 
tion to the alternative use of the word “‘ lux ”’ to denote the unit. 

In addition to the above principal quantities, the British report 
included definitions of brightness, efficiéncies, reflection, absorp- 
tion, and transmission ; and these Mr. Walsh briefly dealt with, 

Dr. Kenelly presented the American report, and pointed out 
that their propositions were generally similar to those already 
advanced. He considered it very important to obtain and record 
agreement on the fundamental questions without being delayed 
by divergences in detail. 

M. Bordoni, in dealing with the Italian report, remarked that 
they had been faced with several important questions, especially 
those relative to the order of photometric quantities with the 
method of deriving one from the other; and to that of photo- 
metric units with the definition of standards of units, one having 
been defined. In the consideration of photometric quantities, 
and then of those relating to energy, a parallelism would be 
found between them; and a table could be made of photometric 
and energy quantities passing from one series to the other by 
means of a special physical co-efficient—a function of wave 
length—to which the name visibility was provisionally given. 
The co-efficient was the liaison between the photometric quan- 
tity and the wave length, which was not a photometric quantity ; 
and it would appear desirable to agree the two series. 

While the definitions of the greater number of photometrical 
quantities could be made in a manner comparable to those of 
physical quantities, the photometrical quantity of intensity did 
not appear to be definable in a similar way. The discussion on 
standards seemed to indicate that the unit of intensity did not 
fulfil its réle satisfactorily, since it could only be defined mathe. 
matically if its source were a true point. The choice, perhaps, 
remained between the unit of flux and that of illumination. The 
latter would be preferable, as it did not present the difficulty re- 
ferred to. 

Dr. Kenelly remarked that, in the reports of both M. Blondel 
and the American Committee, the three chief quantities—flux, 
intensity, and illumination—were the same. If they were able 
to agree as to the maintenance of these three units, they would 
arrive at the desired end. Having briefly referred to the British 
proposals, he thought that the different propositions might be 
reconciled by a small Technical Committee, This suggestion 
was accepted, and a small International Committee appointed. 
The result of their deliberation was reported at a later meeting, 
when, after considerable discussion, the following definitions 
and units were approved and adopted. 


[Nore.—French being the official language of the Commis- 
sion, in the report the text is given in the original. An official 
translation is not yet available; but the translation below fol- 
lows in the report the French text of the definitions and units.] 


Luminous flux is the rate of flow of radiant energy evaluated 
with reference to visual sensation. 

Although luminous flux must strictly be defined as above, it 
may be regarded for practical photometric needs as an entity, 
since the rate of flow may for such purposes be considered con- 
stant. 

The unit of luminous flux is the Lumen. It is equal to the 
flux emitted in a unit solid angle by a uniform point source of 
one international candle. 

Illumination.—The illumination at any point of a surface is 
the luminous flux density at that point, or, when the illumina- 
tion is uniform, the quotient of the flux by the area of the sur- 
face. 

The practical unit of illumination is the Lux. It is equal to 
one lumen per square metre, or it is the illumination at a surface 
of a sphere of one metre radius due to a uniform point source of 
one international candle placed at its centre. 

In consequence of certain recognized usages, illumination can 
also be expressed by the following units : Using the centimetre as 
the unit of length, the unit of illumination is one lumen per 
square centimetre, and is called the Phot. Using the foot as the 
unit of length, the unit of illumination is one lumen per square 
foot, and is called the foot-candle. 

1 foot-candle = 10°764 Lux = 1°0764 milli-phot. 

The Luminous Intensity of a point source in any direction is 
the flux per unit solid angle emitted by the source in that direc- 
tion. (The flux from any source of dimensions which are negli- 
gibly small by comparison with the distance at which it is ob- 
served, may be treated as if it were emitted from a point.) 

The unit of Luminous Intensity is the International Candle 
agreed by the three national standardizing laboratories of 
France, Great Britain, and the United States of America in 1909. 

This unit has since then been preserved by means of electric 
incandescent lamps by these laboratories, which remain charged 
with its preservation. 





The debate which took place on the above resolutions was 
principally devoted to the proposals of the British Committee : 
(a) That the word ‘‘ flux” should be replaced by luminous radi- 
ation, which did not involve a conception of the time element; 
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and (b) that ‘‘ luminous power ” should be adopted instead of 
‘“‘ luminous intensity,’’ the former being more in keeping with 
established expressions, such as candle power. 

The first point was compromised by the inclusion of the sen- 
tence indicating that flux may be regarded as an entity; the rate 
of flow being considered invariable. 

The second suggestion caused greater difficulty, in conse- 
quence of the different significance given in various countries to 
the technical words ‘* power ’’ and ‘“‘ intensity.”’ French being 
the official language, the expression “‘ intensity ’’ was retained ; 
it being left to the United States of America and Great Britain 
to add their own explanatory notes to the translation. 





Primary Standards of Light.—A report on this subject by Mr. 
E. C. Crittenden, of the Bureau of Standards, was presented by 
Dr. Hyde. This gentleman pointed out that the paper indicated 
the conditions under which the American National Committee had 
considered the question of an international light unit, and re- 
ferred to the agreement of the American, French, and British 
national laboratories as to the maintenance of the standard by 
electric lamps; these lamps fulfilled the desired requirements of 
constancy, precision, and reproducibility, 

Mr. Crittenden discussed the present trend of opinion regard- 
ing primary standards. Recent research agreed as to the possi- 
bility of fixing the standard in terms of the brightness of a per- 
fect black body. He described several investigations made in 
the United States with the use as a black body of a platinum 
wedge electrically heated to the melting-point. 

The practical conclusion of the work was that one could adopt 
provisionally for the brightness of a black body, at a temperature 
of 2077° absolute, the value of 7o0°2 candles per square centi- 
metre. This temperature is that at which the black body has the 
same colour as the electric lamps used by the national laborato- 
ries. The conclusions were not, perhaps, definite ; but their pub- 
lication would stimulate other experimentalists, and after further 
investigations it might be possible ultimately to fix the primary 
standard of light. 

The discussion dealt more particularly with the method of 
measuring the temperature and its accuracy. Reference was 
also made to investigations at present in hand by M. Fleury of 
the radiation from melting platinum. 





The following papers were contributed on ‘‘ Heterochromatic 
and Physical Photometry,” and were taken together for the pur- 
pose of report and discussion : 


‘* Heterochromatic Photometry.’’ Two papers respectively by 
M. Ch, Fabry (France) and Mr. E. C. Crittenden 
(U:S.A,), 

‘* Use of Light Filters in Heterochromatic Photometry.”’ By 
Mr. A. H. Taylor, of the Nela Physical Laboratory (Cleve- 
land). 

‘* Suggestions for International Study of the Properties of the 
Normal Eye.’’ By M. Bordoni (Italy). 

‘* The Relative Visibility Function and the Mechanical Equiv- 
alent of Light.”” By Dr. E. P. Hyde, Director of Re- 
search, National Lamp Works of the General Electric 
Company. 

** Recent Developments in Physical Photometry.’’ Prepared 
by Mr. Enoch Karrer for the National Committee of the 
International Committee on Tllumination. Taken as 
read, 


” 


M. Fabry stated that his communication was intended as a 
general statement of the progress made in heterochromatic 
photometry. He pointed out that there were four méthods of 
valuation : (1) By equality of illumination, where the observer 
essays to allow for the difference of the colour of the two screens 
compared, and to note the moment when these appear to be 
equally illuminated. (2) By equality of visual acuity, two illu- 
minations being regarded as equal when they allow the same 
details to be perceived—those details which give the same value 
for practical purposes. (3) By flicker measurement, whereby on 
the same field two rays are compared alternately; the illumina- 
tion being considered equal when the impression of flicker dis- 
appears. (4) By the critical frequency method. The photo- 
metric field only contains one screen on which illumination is 
periodically interrupted and displaced by darkness. If the fre- 
quency of eclipse is increased, a critical frequency is reached 
when the flicker disappears. The more feeble the illumination, 
the lower the frequency. Two illuminations are regarded as 
equal if their critical frequencies are the same. 

The first and third methods only permitted of precise measure- 
ment, and were used in modern research. From recent investi- 
gations, it seemed that the equality of illumination method was 
the most sensitive when colours approximated, and the flicker 
method when they were distinctly different. All colour compari- 
sons could be affected in certain cases by the Purkinje phenome- 
non; and industrial or practical photometrical measurements 
should be made under conditions where this does not occur. 

M. Fabry, in his paper, dealt with the question of the sensi- 
bility of the eye, and then in detail with the methods which had 
been, with more or less success, practised in heterochromatic 
photometry. The difficulty and uncertainty of measurements 








based on physiological optics was acknowledged, and a change to 
physical methods, with data of the relative visibility curve and 
of the mechanical equivalent of light, was probable. 

Dr. Hyde, in presenting Mr. Crittenden’s paper, referred to 
the author’s review of the different methods employed in hetero. 
chromatic photometry, and to the two methods practised in the 
United States—the flicker and equality of brightness methods 
The ratio of the brightness of two lights differing in colour was 
not a definite single valued quantity, but depended upon the con- 
ditions of observation, as well as the characteristics of the indi. 
vidual observer’s eye. It is necessary to specify the size and 
brightness of the photometric field, and also to include observa- 
tions by a sufficient number of individuals to approximate the 
results of these to a normal observer. The two methods referred 
to differed in regard to all these items, as well as in the fact that 
in one the lights were viewed simultaneously, and in the other 
alternately. Mr, Crittenden referred to the photometric fields 
regarded as respectively suitable for each method of measure- 
ment, and stated that there was much difference of opinion as to 
the value of flicker and direct comparison methods. 

Dr. Hyde remarked that it was felt in the United States that 
the determination and measurement of light sources of different 
colours should be reserved for laboratory research, and that in 
ordinary work comparison should be kept to light of the same 
colour; difference in colour being eliminated by, for example, 
absorbent media. 

Following a brief reference by Dr. Hyde to Mr. A. H. Taylor’s 
paper, and general remarks by M. Bordoni, Dr. Hyde proceeded 
with a résumé of his own contribution on the ‘ Relative Visi- 
bility Function and the Mechanical Equivalent of Light.’’ He 
stated that the luminosity curves obtained by the flicker and 
direct comparison method of photometry were clearly different. 
It was important that the visibility function should be deter- 
mined by the two different methods. These are described in the 


paper, which includes a table and chart showing the comparison . 


in detail of the various determinations of relative visibility. 

The evaluation of the mechanical equivalent of light involved the 
problem of heterochromatic photometry—either in the measure- 
ment of the luminous flux of monochromatic radiation, or in the 
use of the visibility curve in the computation from the measure- 
ment of the integral luminous flux from some source of known 
energy distribution. The various determinations therefore grouped 
themselves under two heads—those made by (1) flicker photo- 
metry and (2) direct comparison photometry. It would seem 
that the value of o'00160 watt per lumen for the mechanical 
equivalent of light on the basis of flicker photometry might be 
considered as having very substantial support for investigation. 
The direct comparison method indicated o-00150 watt per lumen. 

After a short discussion, Dr. Hyde suggested that a Commit- 
tee of three be appointed to collect relative results and data in 
heterochromatic photometry before the next session of the Com- 
mission. 





The subject of industrial and school lighting, with legislation 
governing same, was dealt with in the following papers : 
‘© A Short Summary of Developments on Industrial Light- 
ing.’? By Mr. L. Gaster. 


‘* Lighting Legislation in the United States.”’ By Mr. L. B. 
Marks. 


‘* A Method of Comparing Lighting from a Subjective Point 


of View in Workshops and Factories.’’ By Prof. A. 
Blondel. 

‘‘ Lighting of Workshops and Factories.’’ By Prof. C. M. 
Gariel. 


Mr. Gaster stated that the aim of his report was to recom- 
mend good lighting in factories for the purpose of preventing 
accidents. He gave an historical sketch of the subject, and of 
the progress made in different countries. He thought it desir- 
able that legislation should be effected to govern the lighting, 
ventilation, and heating of factories, and that to this end a Spe- 
cial Committee should be established to collect and compare the 
data of different countries. 

The question of school lighting included in Mr, Marks’s paper 
should also be considered. Co-operation was wanted ; and ulti- 
mately, it was hoped, an “ international code” of industrial 
lighting would be established. 

The report of Mr. Marks furnished particulars of the code and 
specifications for lighting factories, mills, and other workplaces 
as prepared in 1915 by the American Illuminating Engineering 
Society, and already used as a basis for legislation by several 
States in America. The code was a safety code; and the 
minimum illumination specified was for safe lighting, and not 
the minimum requirements for efficient lighting for productive 
purposes. iter 

The code was under revision by the American Engineering 
Standards Committee. Pending this work, the proposed revised 
rules were given tentatively as follows : 

CopE oF LIGHTING FACTORIES, MILLS, AND OTHER 
WoRK PLACES. 
RULES. 


General Requirement.—Traversed spaces, during the time of use, = 
work in process, shall be supplied with light in accordance with the 
following rules: 
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Rule 1.—Intensity Required.—The illumination maintained shall be 
not less than given in the following table :— 
Minimum Foot- 


Candles. 
On the Space 
or at the Work. 
(a) Roadways; yard thoroughfares . . . «. + «+ » sy 
(b). Storage spaces ; aisles and passageways in workrooms, 
excepting exits and passages leading thereto . . d 
(c) Where Discrimination of Detail is Not Essential . . 7 
Spaces such as hallways, stairways, exits, and 
passages leading thereto ; toilet rooms; elevator 
cars and landings. Work, such as handling 
material of a coarse nature; grinding clay pro- 
ducts; rough sorting; coal and ash handling; 
foundry charging. 
(4) Where Slight Discrimination of Detail is Essential. . I 


Spaces such as stairways, passageways, and 
other parts of power plants where there are ex- 
posed moving machines, hot pipes, or live elec- 
trical parts. Work, such as rough machining, 
rough assembling; rough bench work; rough 
forging ; grain milling. 
Maximum Foot- 
Candles. 
On the Space 
or at the Work. 
(e) Where Moderate Discrimination of Detail is Essential. 2 
Work such as Machining; assembly work ; 
bench work; fine core making in foundries ; 
cigarette rolling. 


(f) Where Close Discrimination of Detail is Essential. 3 
Work such as fine lathe work ; pattern making ; 


tool making ; weaving light coloured silk or woollen 
textiles ; office work ; accounting; typewriting. 


(g) Where Discrimination of Minute Detail is Essential . 


Work such as watch making ; engraving; draft- 
ing; sewing dark coloured material. 


Rule 2.—Avoidance of Glare; Diffusion and Distribution of Light. 
—Lighting, whether natural or artificial, shall be such as to avoid 
glare, objectionable shadows, and extreme contrasts, and to provide a 
good distribution of light. In artificial lighting systems lamps shall 
be so installed in regard to height, location, spacing, and reflectors, 
shades, or other suitable accessories as to accomplish these objects. 

Bare light sources, such as exposed lamp filaments or gas mantles, 
located within the ordinary ficld of the worker’s vision, are presump- 
tive evidence of glare. 

Rule 3.—Exit and Emergency Lighting.—The lighting to be pro- 
vided under Rule 1 in all stairways and exits of factories, and in the 
passageways appurtenant thereto, shal! be connected independently of 
the regular lighting of the working space. Such lighting shall be sup- 
plied so as not to be subject to failure because of the failure of the 
room or shop lighting from internal causes, and preferably from an 
independent’ connection extending back to the main service entrance 
for the building. In case of unusual danger which may exist on 
account of type of building, nature of the work, crowded conditions, 
or lack of suitable exit space, an independent service shall be ensured 
by connection to a separate source of supply without or within the 
building, 

In the case of school lighting the code issued by the American 
Illuminating Engineering Society in 1918 has been adopted by 
a number of municipalities. The code is as follows : 


CoprE oF LIGHTING SCHOOL BUILDINGS. 


Article 1.—General Requirements.—When in use, all buildings 
should be provided, during those hours when daylight is inadequate, 
with artificial light according to the following articles. 

_ Buildings hereafter constructed should be so designed that the day- 
light in the work space is reasonably uniform, and the darkest part 
of any work space is adequately illuminated under normal exterior 
daylight conditions.* ; 

_ Article I1.—Intensity of Artificial Illumination.—The desirable 
illumination to be provided, and the minimum to be maintained, are 
given in the following tables. + 

Desivable and Minimum Illumination. 


| Artificial Lighting.? 
| Foot-Candles (Lumens per 














Square Foot) at the Work, 
Minimum. Preetian 
Storage 

(466 Spaces. . . . , ss’ e . o'2 0’5- I'o 
Stairways, corridors . . . . 2. 1 see o: na e- 2°5 
ymnasia , . , Raattine Tops alese tlie’ ca 1'o 2°0O- 5'0 
Rough shop work ; Re tes Gaur es «dit 1°25 2°0- 4°0 
uditoriums, assembly rooms . . . . . . 1's 2°5- 4°0 

‘rooms, study rooms, libraries, labora- 
Fi tories, blackboards . 2@ bilsioyic. 3'0 3°5- 60 
BS Masiath 5 cgcitcne ie: e+ are 3°5 4°O- 8'0 
ng, draftingrooms . . . ... . 5°0 6'0-12°0 








._", Daylight illumination values should be at least twi ten 
r ice the values 
in the Table, Article II., for artificial lighting. = 


‘, *he illumination intensity should be measured on the i 
7 rsd be the desk-top, blackboard, &c. mate: ee 
ns pd ould be borne in mind that intensity of illumination is only one of 
‘ rs on which good seeing depends. ci | 
PB ham er ae column headed ‘* Ordinary Practice,’’ the upper portion of 
ge 0} intensities is preferable to the lower. Where economy does not 
, even higher intensities than those cited are often desirable. 
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Article I1I1.—Shading of Lamps.—Lamps should be suitably 
shaded to minimize glare. Glare, either from lamps or from unduly 
bright reflecting surfaces, produces eye-strain. 


Article IV.—Distribution of Light on the Work.—Lamps should be 
so arranged as to secure a good distribution of light on the work, 
avoiding objectionable shadows and sharp contrasts of intensities, 


Article V.—Colour and Finish of Interior.—Walls should have a 
moderate reflection factor. The preferred colours are light grey, 
light buff, dark cream, and light olive green. Ceilings and friezes 
should have a high reflection factor. The preferred colours are white 
and light cream. Walls, desk-tops, and other woodwork should have 
a dull finish. 


Article VI.—Switching and Controlling Apparatus.—Basements, 
stairways, store-rooms, and other parts of the building where required, 
should have switches or controlling apparatus at point of entrance. 


Article VII.—Emergency Lighting.—Emergency lighting should be 
provided at main stairways and exits, to ensure reliable operation 
when, through accident or other cause, the regular lighting is ex- 
tinguished. 


Article VIII.—Inspection and Maintenance.—All parts of the light- 
ing system should be properly maintained, to prevent deterioration due 
to dirt accumulation, burned-out lamps, and other causes. To ensure 
proper maintenance, frequent inspection should be made at regular 
intervals. 





The communication of M. Gariel (who is President of a 
French Commission on the subject) covered the general prin- 
ciples underlying industrial lighting—general and local—both 
from the points of view of safety and efficiency of work. He re- 
ferred to the legislation enacted in different countries for the 
purpose of securing the first, and indicated the good results ob- 
tainable by achieving the second. The American code data are 
included in the paper. The author hoped that the work of the 
Commission would be successful in educating public opinion as 


_ to the importance of the whole matter. 


In the discussion, several speakers were of opinion that legis- 
lation on industrial lighting should be confined only to safety, 
and not to efficiency lighting ; the latter being a matter of varia- 
tion according to working conditions and circumstances. 


It was proposed that a Committee should be formed to study 
the question generally, with a view to presenting a report at the 
next meeting of the Commission. 


Two reports were presented by the American Illuminating 
Engineering Society on ‘‘ Automobile Headlighting ’’ and 
‘* Specifications.’”’ These were signed by Dr, C. H. Sharp, as 
Chairman of a Committee of that Society constituted for the pur- 
pose of formulating specifications. The latter had already been 
adopted by several States. Dr. Hyde, in presenting the reports, 
stated that this question was regarded in the United States of 
America as very important, and car manufacturers had formed 
a Committee for studying the matter. M. Boehm considered 
this question more important than industrial lighting, since the 
safety of the public was involved. Mr. Paterson agreed with 
this view, and added that international regulations were further 
necessary, so that the lighting of cars made in one country was 
such as to be satisfactory in any other. 


The discussion indicated some difference in practice in dif- 
ferent countries; and the opinion was ultimately expressed by 
the Commission that the regulations for automobile lighting 
should not be formulated without some international agreement. 
It was suggested that each National Committee should keep in 
touch with the authorities proposing to issue regulations ; and it 
was agreed to appoint a Committee, under the presidency of Dr. 
Sharp, to study and take any necessary steps in the matter. 


BIBLIOGRAPHY OF LIGHTING. 


The President made a suggestion that a bibliography of light- 
ing be issued each year. This would constitute a useful brochure, 
in which could be found anything that was of importance for 
reference. 


The question of expense was considered, and suggestions made 
as to the possibility of utilizing some existent national paper, 
such as ‘* Science Abstracts,’’ and others, 


FINANCIAL SUPPORT. 


The Commission considered, and agreed to, the following pro- 
portionate annual contributions to cover the expenses incurred 
between the present and succeeding sessions : 


(a) Countries with a population of less than 10 millions, £25 ; 
(b) Countries with a population of over 80 millions, £200. 


(c) Countries with a population between 10 and 80 millions, 
at £2 10s. per million. 


The estimated total is £4600, equal ‘to 28,000 frs., with rate 
of exchange at 46. 


NaTIONAL COMMITTEES. 


Proposals were adopted for the formation of National Com- 
mittees in countries where they had not yet been appointed, 


























































































































































































































































































































































































































































































































































































































GAS JOURNAL. 





[OcTOBER 19, 1921, 





COMMITTEES ON TECHNICAL SUBJECTS. 


The following Committees on Technical Subjects were con- 
stituted : 


Heterochromatic Photometry.—Prof. Ch. Fabry (Chairman), 
Mr. W. C. Crittenden, and Dr. E, H. Rayner. 


Photometric Definitions and Symbols.—M. André Blondel 
(Chairman), Dr. C. H. Sharp, M. U, Bordoni, Mr. J. W. T. 
Walsh, and Belgium, Swiss, and Spanish representatives (to be 
nominated later). 


Lighting of Factories and Schools.—Mr. L. M. Marks (Chair- 
man), M. U. Bordoni, Mr. L. Gaster, with representatives from 
Belgium, France, Spain, and Switzerland (to be appointed later). 

Automobile Lighting.—Dr. C, H. Sharp (Chairman). 
hers to be appointed by National Committees. 


Mem- 


OFFICERS. 
Officers of the Commission were appointed as under : 

President.—Dr. E. P. Hyde. 

Hon. President.—M. Th. Vautier. 

Vice-Presidents.—M. F. Rouland (France), M. G. Semenza 
(Italy), and Major K. Edgcumbe (Great Britain). 

Hon. Secretary and Treasurer.—Mr, C. C. Paterson, with 
Mr. J. W. T. Walsh as Assistant Secretary. 


Date AND PLACE OF NExT SESSION. 


It -was decided that the Commission next meet in the year 
1924; and, as provisionally arranged, in New York. 


During the course of the Session the delegates were enter- 
tained at dinner by the President and members of the French 
National Committee; the compliment being returned by a lun- 
cheon at which the latter were guests, 

The delegates were also invited during one evening to a 
demonstration and description by M. L. Gaumont of picture 
films in colours, and of speaking films. 








In the course of his explanation of the report, Mr. Watson 
said: I should like to draw particular attention to the question 
of factory lighting, in which considerable interest is being taken 


in all countries. I should like to suggest that wherever data of 
good gas-lighting installations in factories and workshops are 
available, they should be furnished to the Committee that has 
been constituted in this country to investigate the conditions of 
factory and workshop lighting, which I am sure will be to the 
interest of the gas industry as a whole. Our electrical friends 
are interesting themselves considerably in the matter, both in 
the United States and in France. We, if I may say so, not 
merely wish not to be left behind in this work, but we should 
be in the forefront of it. In France, for example, the Society of 
Electricians have established anly recently a Sub-committee for 
the investigation of forms of industrial lighting, who intend to 
go, as we were told at the Paris Congress by Prof. Fabry, very 
thoroughly into the matter; and the data they provide will 
undoubtedly be used by the Commission. In view of the im- 
portance of the subject, I have extracted from the American 
paper on illumination data which they have suggested, and 
which, as a matter of fact, have been adopted by many of the 
States in America for safety lighting. I think the information 
in the report which is now before you might be useful, not 
merely for purposes of comparison, but as a guide to our own 
practice. France and Switzerland are not so much concerned, 
unfortunately for them, with matters of illumination. We were 
told by one gentleman present that, owing to the restrictions 
during the war, when coal was scarcely available, legislation had 
almost practically prohibited gas illumination. Electricity, of 
course, depending as it does on water power, had no such restric- 
tion; and they have in Italy, I was told, only an output for gas 
illumination proper of something like 2 p.ct. of their whole out- 
put. I mention this because, if we do not maintain our interest 
in all forms of lighting in this country, we may through other 
causes have our outputs reduced, and our financial result must 
inevitably suffer. 

After explaining other portions of the report, Mr. Watson 
said: I should like to say that our reception on the part of our 
French friends was exceedingly cordial. We received great 


courtesy from them, and the pleasure of attending their meeting 
was great from the personal point of view, so that I feel really 
indebted to the Council for having appointéd me their delegate 
to the conference. 


DISCUSSION. 


The PRESIDENT: In moving the adoption of this report, I 
should like, first of all, to remark that it is quite evident, from 
the able way in which it has been composed and extracted, that 
we had the right representative on this Commission; and I am 








ee 






sure the thanks of the Institution are due to Mr. Watson {oy 
going there, and for giving us in such detail an account of the 
proceedings of the meeting. As Mr. Watson said, it is a very 
desirable thing that these various national standards should be 
merged and modified, so that we may have a standard for the 
measurement of light, and for other measurements that we have 
to make, ancillary to the direct measurement of lighting. It has 
been a great source of confusion for us to have the candle here 
in France to have the measurement by another standard, the 
carcel, and in Germany, to have the hefner, and so on; and it is 
all to the good that we should have some international system 
by which lighting and these details should be measured. ‘It py 
no means follows—in fact it is quite clear that our interests have 
certainly not been diminished by the alteration of the standard 
of value of our gas from the terms of illuminating value to 
those of calorific value. After all, the purpose of our gas is to 
be used (and it is so largely used) for lighting, that we know the 
use of it for lighting can be extended with the study of illumina- 
tion and the measurement of illumiration, so that it will become 
not of less, but of greater importance than it used to be. The 
illumination of factories and workshops has taken-on.a much 
more scientific basis than formerly; and it is quite clear, havin 

regard to the additional interest that is taken in the health of 
the people generaily, and especially the working classes, that 
this subject of factory and workshop lighting is going to be a 
matter which niust be very closely studied if gas is going to hold 
its own in factories and workshops as the agent of illumination. 
Therefore we are much indebted to Mr. Watson, and all the 
more indebted to him for the details he has given dealing 
with these particular points. Dealing with the reference to 
workshop and factory lighting, 1 think Mr. Watson was refer. 
ring to the Home Office Report on Workshop and Factory 
Lighting, which the Council of the Institution has under con- 
sideration. They are devoting great attention to it, and are 
keeping very closely in tquch- with information coming from 
sources generally that will enable them to get out a report at an 
early date. I do not think I need refer in any other detail to 
the report—Mr. Watson has done it so thoroughly; but I will 
ask you to discuss the report before putting it to the meeting for 
adoption. 

Mr. S. B. LanGcianps (Glasgow): I think we have to con- 
gratulate ourselves that we have such a man as Mr. Watson in 
our midst. The work that he has done on this Illumination 
Commission has been of essential value to the Institution, and 
I should like it to be understood that Mr. Watson is going to 
pursue this work further for us in the future. I notice that 
the next conference is not to be in Paris, but in the United 
States; and I think that we have to put ourselves in this way, 
that we have got to send Mr. Watson there to go on with the 
good work he is doing. The work that has been done on factory 
and workshop illumination has been of essential value. I notice 
that the lowest foot-candle allowed in the report is 0°025, and 
that it goes as high as 5 for efficient illumination. These are 
good figures, and yet they give you the suggestion that we should 
go beyond these figures in any work we do. The question of 
automobile headlights does not concern this Institution very 
much; but I think we all suffer from that horror, the automo- 
bile headlight, and something must be done by automobile 
designers to eliminate the trouble. It is good to see that they 
are forming a bibliography of the subject, and I hope we shall 
have a translation of the French papers. I hope we, as an 
Institution, will help Mr. Watson in every way, and that we shall 
have him our permanent representative of this Commission. 

Mr. A. I. Puituirs (American Gas Association) : I have on this 
particular subject no remarks to make. The matter of illumina- 
tion in the United States is probably not so acute in the gas 
industry as it is here. Our standards of quality in the past have 
been much higher, and I am inclined to believe that the per- 
centage of open-flame burners still in use is much higher than 
it is in this country. We have, in testing for candle-power, 
adhered to the standard of the open-flame burner, tested against 
a standard candle. This, of course, results in higher calorific 
value of a given candle-power ; in fact, our candle-powers have 
hardly been comparable. The question of illumination with 
us is much more acute with the electrical industry, for the 
reason that electricity has displaced other illumination to 4 
far greater extent than it has in this country. Street lighting, 
for example, in the United States. is almost entirely electrical; 
and to an American the splendid street illumination in Great 
Britain by gas is, indeed, most interesting. Further than that, 
I do not know that I can add anything to the discussion on the 
subject. But, Mr. President, I think, while I have the floor, | 


should like to extend to you, and to the members of this Institu- 
tion, the best wishes of the American Gas Association, and 
wishes for the continued success of the very valuable and in- 
teresting work which you are doing. 

Mr. J. P. LeatHer (Burnley): I have pleasure in seconding 
the adoption of the report. 

This was agreed to, 
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TAR DEHYDATION AND TAR DISTILLATION, 


The Chemical Engineering and Wilten’s Patent Furnace 
Co., Ltd.’s Process, 
Piates NOS. 1 AND 2. 


Though tar dehydration is a simple operation carried out in a 
simple plant, it is one which provides a product of first-class 
value in the making and maintenance of roads. The fact that 
the dehydration can be carried out more economically at the gas- 
works than elsewhere has made the installation of this simple 
plant an asset of considerable value. The points first con- 
sidered in the Wilton plant were safety from fire or danger and 
economy in labour, fuel, and maintenance. 

The crude tar is placed in the feed tank at ground level. A 
pump, set to run at the quantity of tar to be treated per hour, 
takes the crude tar from the feed tank and passes it through 
the economizer, where it becomes heated by dehydrated tar 
leaving the plant. The heated tar passes on to the coil still, 
where it is raised to the required temperature, between 140° and 
220° C., by a coke-breeze furnace. : 

A small pressure is maintained on the coil by a relief valve ; 
but when the tar passes the valve, it enters a vapour box at 
atmospheric pressure. Consequently, the water and light pro- 
ducts become vapour, and the tar, dehydrated, gravitates to the 
economizer and storage. The vapour condenses in a coil, and 
is collected in a separating receiver in the form of ammoniacal 
liquor and light oil, which are drawn off as required. The de- | 
hydrated tar, slightly cooled in the economizer, is placed in | 
barrels or is pumped to overhead storage, &c. 

The complete distillation of tar to pitch, giving creosote and 
anthracene oil, is carried out by adding pot stills to the de- 
hydrator already described. The combined plant is worked by 
unskilled labour, as in this system no “ frothing ’’ is possible. 
A further feature is that the pitch is run. off in bulk, which 
reduces the frequency of testing and assures a uniform pitch. 


THE DEMPSTER TAR PLANT, 
Messrs. R. & J. Dempster, Ltd. 


PLate No 3. 


The necessity of tar plants in gas-works has grown of late 
years largely through the demand for dehydrated tar. The 
plant should be capable of totally distilling as well as manu- 
facturing dehydrated tar. The intermittent system shown will 
enable both operations to be performed. Consideration must be 
given to local conditions and lay-out of the plant, and unneces- 
sary pumping of tar and fractions avoided by the free use of 
gravity for all products, including even pitch where possible. 
Steam coils should be fitted in all tanks, particularly the tar tank, 
tokeep the contents fluid. The plant illustrated shows the— 
Preheater 
Stills 
Main condensers 
Secondary condensers for the products from the pre- 

heaters 
Receivers 
Pitch cooler 
Pitch beds 
Creosote settling tanks 
Oil-tanks 
Dehydrated tar tank 
Foul gas collecting mains 

Breeze burner 
Tar-pump 
Overhead service tank 


The preheater is not essential; but its use effects a consider- 
able saving in fuel and time of distillation. It recovers heat 
which would otherwise be entirely wasted, and avoids cooling- 
down of the still, with consequent strain on the riveted joints. 
Full arrangements are made for the collection and burning of foul 
gases, which is essential to a healthy plant, When the plant is 








CZZOCASK TOMS COW 


used to make dehydrated tar, the preheater is bye-passed so that | 


the vapours go direct to the condenser, and. the pitch cooler is 
shut off and the product run direct into the storage tank. 
meriraulic pressure is used for shaping the still plates; and 
1 

Particularly specified, but made in one. All joints are kept clear 
of the flues as far as ever possible; and, with the exception of 
the pitch cooler, the whole of the connections to the still are in 
the crown, Double coils are used in the condensers, either steel 
or cast iron. 


The setting is solid in construction, fire-brick lined; with pro- 
tection for the still bottom, and baffles for the circulation of the 
rt gases. The furnace is arranged to burn breeze with forced 
raught, with provision also for gas-firing, and a connection for 
urning foul gases, 


TAR DISTILLATION AND SULPHATE OF AMMONIA 


ABSTRACT OF PAPER BY THE SOCIETY OF BRITISH GAS 
Accompanied by a Series of Fifteen Foolscap Plates of Detail Drawings. 


ple plates in the top and bottom are not employed unless | 





MANUFACTURE. 
INDUSTRIES. 


THE HIRD TAR DISTILLING SYSTEM. 
Messrs. W. C. Holmes and Co., Ltd. 


Piates Nos. 4 AND. 5. 


This system, as used for tar dehydration and also for com- 
plete distillation, is continuous in action, and is controlled by 
temperature indications at several points on the plant. The feeds 
are by gravity throughout, the tar entering from a small tank 
supplied from a float valve, and the products of either process 
overflowing continuously to receivers. 

The plant for complete distillation consists of three fired stills, 
or in some cases four, together with accessory heat-exchangers, 
condensers, &c, Cast iron is used in the construction of all stills 
liable to corrosion ; and the heating surfaces are in a readily re- 
placeable form—i.e., straight tubes. 

Plate 4 shows a lay-out of a plant distilling 50 tons of tar per 
day, or (say) 16,000 tons per annum, the method of working 
being fully described in the paper. 

The heating of the stills is performed by 6 in. diameter tubes, 
lying submerged in the tar, and expanded into the end plates 
of the stills. There is, in the case of coke-fired plants, an ex- 
ternal furnace; or if gas-fired, a bunsen burner of special de- 
sign is applied to each tube. The waste gases from the further 
ends of the tubes are employed in heating the last still, gene- 
rally along the bottom. 

Heat recovery is accomplished mainly in the tar-heaters, 
which condense the vapours of the successive fractions. Cast- 
iron coils are usually employed. Further heat-exchange is also 


| obtained between the crude tar and the hot pitch, mainly with a 


view to cooling the latter. 
Typical temperatures of operating would be as followe: 


Deg. C. 
Tarentering plant. . . ». » » »« 25 
Leaving waste steam preheater . . . 65 
Leaving preheater system ok ot 2. REE 
Leaving first still . 2. .« »« «© «© «+ 24§ 
Leaving second still . . . . . « 310 
Leaving third still . . . «© « « «+ 295 


Plate 5 shows the arrangement of a dehydrating plant of a 
capacity of 24 tons of crude tar per day, which, as will be seen, 
is virtually a single unit of the complete set. The still is of 
strong cast-iron construction; and the process is similar to that 
outlined for the complete plant. 


TAR PLANT. 
Messrs. C. & W. Walker, Ltd. 
Piates Nos. 6 AND 7. 


The plant illustrated embodies the latest improvements in tar 
distillation to once-run fractions (without refining), including 
dehydration, and shows a plant capable of dealing with about 
15 tons of tar per twenty-four hours, The general apparatus 
comprising the plant consists of the following : Main still, secon- 
dary still, condensers, separators, measuring tanks, storage 
tanks, pitch cooler. 

The main still is cylindrical in form, with domed top and 
dished bottom, and is fitted with man-lid, ball safety valve, pyro- 
meter, tar inlet, and pitch outlet. The furnace is arranged for 
coke firing; but it can be adapted for burning naphthalene or 
for firing with crude gas. 

The secondary still is of similar construction to the main one, 
except that the bottom is flat. A specially designed cast-iron 


| coil is fitted in the interior. The fittings on the top are similar 


to those on the main still; and, in addition, an outlet, with cock, 
is provided close to the bottom for drawing-off dehydrated tar, 
which can be used for road-spraying purposes. 

The condensers consist of two separate vessels of similar de- 
sign, each of which is fitted with a serpentine condensing coil. 
The separators, which are placed immediately below the outlets 
from the condensers, are fitted with a simple and effective device 
for separating the water and the condensed oil. The measuring 
tanks are rectangular in form, and are fitted with canvas screens 
through which the distillates are filtered. The storage tanks 
are boiler shaped, and are of such dimensions as allow of ample 
storage. 

The pitch cooler is cylindrical in form, with dished ends. An 


| expansion joint is arranged in the centre, and a large manhole, 


with swing safety door, is fixed on the top close to one end. The 
inlet pipe is provided with a ee ew and gland, to allow 
for expansion and contraction ; and the flow of pitch is regulated 
by a special quadrant cock. The pitch bay consists of a pit en- 
| closed with brick walls, into which the pitch is run from the 
cooler, and where it is allowed to set. 
The plant is simple to operate and safe in its working, and 
| is capable of producing soft, medium, or hard pitch; but it re- 
| quires careful supervision. 
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SULPHATE OF AMMONIA PLANT. 
Messrs. C. & W. Walker, Ltd. 
PLaTEs NOs. 8 AND 9. 

The two plants illustrated are of 5 and 3 tons capacity per 
twenty-four hours respectively ; and with each is included a neu- 
tralizing apparatus. The principal feature of the still is in the 
design, which is of such a nature that the interior, by the re- 
moval of the cover plates, can be conveniently got at for clean- 
ing-out purposes without dismantling any of the sections. 

The preheater is of simple construction, and consists of a cir- 
cular cast-iron vessel filled with tubes. The liming apparatus 
comprises two vessels, in one of which the lime is slaked, and in 
the other thoroughly mixed into milk of lime. The saturator for 
the larger-size plant is of the self-discharging type ; while for the 
smaller plant it is of the “ fishing” type, made of plate lead, 
properly protected with strong wood casing. 

The centrifugal driers are of the ‘‘ Weston ” type, with bot- 
tom discharge. For the larger plant the drier is belt driven, and 
for the smaller plant steam driven. The condenser for the larger 
plant consists of a series of pipes led backwards and forwards 
connected at the ends by U bends. For the smaller plant a 
water-cooled condenser is shown. The cooled gases from the 
condenser are treated in oxide purifiers, for the abstraction of the 
obnoxious sulphur fumes before passing into the atmosphere. 

The neutralizing apparatus consists of serpentine condenser, 
blow bottle, air heater, fan, and conveyor-drier. The inlet to 
the’ condenser is connected to the still at the top section of the 
fixed portion, while the outlet discharges into the blow pot; the 
latter being periodically charged with ammonia condensate, and 
in which it is diluted. Compressed air is used for spraying the 
ammonia solution from the blow pot on to the sulphate of am- 
monia in the centrifugal basket. After the neutralized salt is 
discharged from the centrifugal, it is passed through a conveyor- 
drier, where the moisture is iriven-olf previous to its being dis- 
charged into the stores. 

The power unit for driving the neutralizing plant consists of a 
steam-engine for the smaller plant, and a gas-engine for the 
larger. In the latter case, the gas-engine is also utilized for 
driving the centrifugal drier. 


SULPHATE OF AMMONIA PLANT. 
Messrs. W. C. Holmes & Co., Ltd. 
Puiates NOs. 10 AND 11. 

Plates Nos. 10 and 11 show respectively in diagrammatic form 
a complete plant, capacity 3 tons of salt per day, with saturator 
suitable for hand or ejector fishing, and the essential features of 
a plant of 10 tons capacity per day with bottom discharge satu- 
rator. 

The paper is mainly devoted to descriptions in detail of cer- 
tain features and improvements comparatively recently intro- 
duced mainly to fulfil two paramount requirements. No. 1, to 
economize to the greatest possible extent the consumption of 
steam, lime, cooling water, &c., and the labour necessary to 
work the plant. No. 2, to make it possible to maintain full 
output for the longest possible period of a run, and that without 
loss of efficiency, or the employment of an undue amount of 
supervision. 

Two types of stills are referred to and described in the paper : 
The first, the ordinary bubble type of still with removable hoods 
and external overflows, and the second, the ‘‘ Wyld ”’’ still, 
which is of somewhat novel construction, 

As will be seen from the detail and section on Plate 11, the 
liquor travels down the column in cascade fashion; there being 
no constricted inlet or overflow ports. The steam and ammonia 
vapours, in travelling up the column, are made to pass in a 
horizontal direction through the film of liquor forming the cas- 
cade and across the surface of the liquor contained in the trays. 
A finely-divided spray is thus formed, facilitating the release of 
the ammonia from the liquor, and effective agitation of the con- 


tents of the trays maintained. Low-pressure or exhaust steam ° 


may be used; and the quantity of steam required to strip the 
liquor is found to be 20 to 30 p.ct. less than that used in the 
bubble form of still. Large lining chambers are used, fitted 
with internal devices to ensure thorough mixing of the lime and 
liquor, and the removal as far as possible of insoluble matter 
before the lime enters the still. 

The Shewring type of constant gravity feed (see detail Plate 
11) is a valuable aid in giving greater control over the lime 
supply. 

‘Alternative types of salt-handling plant are also shown. The 
plants are provided with suitable apparatus for the production 
of ammonia vapour for neutralizing purposes, both by impreg- 
nating the finished ‘‘ whizzed ”’ salt with dry gas and by wash- 
ing with a weak solution during the process of centrifuging. 

THE ‘“‘DEMPSTER”’ SULPHATE PLANT. 
Messrs. R. & J. Dempster, Ltd. 
Pirates Nos. 12 AND 13. 

Sulphate of ammonia being one of the important bye-products 
of a modern gas-works, every consideration should be given to 
points that tend to economical working. The plant should be 
of substantial construction to meet the wear and tear factor; 


and the operator's work requires careful study, for this plant is 
often tended by a sensi-skilled labourer. 








The following are important points: Ample still capacity, with 
maximum agitation and slow travel. Removable sides, and 
separate still for the fixed ammonia, and of heavy design to 
meet the stresses owing to the varying temperatures and pres. 
sures. The still must be built to provide easy removal of the 
front plates and internal parts and all the fixed fittings attached 
to the sides. Constant flow of tar-free liquor. Saturator of 
thick lead having ample seal. Good capacity of liming plant 
with pump working slow speed. Large surface in preheater, 
High temperatures produce good salt. Good area for draining, 
and properly equipped catch-boxes, and gauges for liquor, steam, 
&c., with suitable reducing and safety valves. All parts requir- 
ing attention easily accessible, and provision throughout for 
cleaning. All connections should be well supported to ensure 
free draining, and lead covering provided to catch any drippings 
of acid or mother liquor. 

For ILLUSTRATION SEE PLATES NOS. 12 AND 13. 

Overhead liquor supply tank 

Preheater 

Primary still having liming chamber D at base 

Secondary or fixed ammonia still 

Catch trap for condensed liquor 

Saturator having detachable ammonia pipes 

A F Catch-box for acid vapours 

R Acid tank 

H Cooler. The “devil” liquor is carried to the pre- 
heater, and thereby heated, passing through a sealed 
pipe to the still out-flow 

J Purifier 

K Spent liquor valve 

L_ Lime settling tanks 

M Lime slaking tank 

N_ Cream of lime supply tank 

O Drainer and “* whizzer ” 

P Sulphate store. The salt is neutralized previous to 
storing. 


MANUFACTURE OF SULPHATE OF AMMONIA 
The Chemical Engineering and Wilton’s Patent 
Furnace Co., Ltd. 

PLates Nos. 14 AND I5. 


The simplest method of obtaining the greatest quantity of the 
‘best sulphate of ammonia in the cleanest plant with the lowest 
maintenance cost is the object aimed at by gas engineers. The 
competition from abroad and the immediate prospect of a new 
fertilizer at home have given an impetus to improvement in the 
quality of sulphate of ammonia. 

Tue AuToMATIC DISCHARGER. 

The Wilton plant was first designed by the late Col. T. 
Wilton, founded on his automatic discharger. The system has 
been developed for use in the gas industry by the Chemical Engi- 
neering and Wilton’s Patent Furnace Company, Ltd. 

The Wilton plant is made-up of standardized parts into instal- 
lations specially designed for each works. The-plant is one 
which is continuous and automatic from the inlet of liquor to 
the filling of bags with anhydrous neutral sulphate of ammonia. 
The liquor enters by a graduated sight feed, and is raised to 
boiling-point by the gases from the saturator in a cast-iron 
tubular heater with expansion joint. The boiling liquor enters 
the main still near the top, and passes through trays fitted with 
hoods into a lime chamber to which a constant feed of boiling 
milk of lime is provided by Wilton’s lime pump. The lime 
chamber is adjacent to the main column, and has a funnel- 
ishaped bottom below the agitator for the settlement and blow- 
‘ing-off of lime grit. : 

The ammonia is absorbed in a closed saturator to which acid 
is provided. The sulphate is discharged from the top by Wil- 
ton’s discharger on to a receiving tray, from which the surplus 
mother liquor gravitates back to the saturator. When the tray 
is full of sulphate, a shoot is lowered connecting it to the centri- 
fugal machine, and the slide removed, and sulphate trimmed- 
down into the “ whizzer ” by a wooden rake. The remainder 
of the mother liquor is ‘‘ whizzed ’’ out, and gravitates straight 
into the saturator. 

The neutralization is carried out by running a charge of about 
2 gallons of cold ammoniacal washing liquor through the 
‘¢ whizzer,’? This ammoniacal solution is made either by con- 
centration and cooling ammonia vapour from the still, or from 
Wilton’s household ammonia generator. 

The neutral sulphate is discharged through the bottom of the 
centrifugal basket into a hopper, from which it feeds into a 
steam-heated trough by mechanical means, and is stirred in 4 
natural draught of hot air. The dry neutral salt drops out al 
the end of the trough either into a heap or into bags. 

DISCUSSION. 

The Presipent: I am sure we are deeply indebted to the 
Society of British Gas Industries and to Alderman West for 
bringing before us this excellent book of reference with regard to 
tar distillation and sulphate of ammonia manufacture. It forms 
a complement to another very interesting book of reference that 
was presented to us last year, which, you will recollect, dealt 
with carbonizing plants; and I am sure we shall find man) 
valuable hints and suggestions with regard to future manufac- 
ture as well as current methods of manufacture. There Is @ 
little hiatus between the two which, | hope, in course of time, 
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will be made up. We have jumped clean from carbenization to 
dealing with tar and selling ammonia; and | am sure it would 
be nice to have a similar work to the two to which I have re- 
ferred which would cover the intervéning ground. | Hear, hear.] 
{ should.be glad to have a good discussion.on the various forms 
of plant that we have had described to us this morning. 

Mr. S. A. WIKNER (Newcastle-on-Tyne) : First of all, 1 should 
like to thank you for giving me an opportunity of contributing 
to this discussion, because 1 am only a visitor. This question 
of tar distillation by gas companies, of course, has been before 
you for a long time; and it appears that something ought to be 
done definitely as to the type ot plant one should go in for. Com- 
plete continuous distillation always has appealed very strongly 
to scientists. It seems to be the right thing. There should be 
abundant opportunity for obtaining all the conservatign of heat 
that can be obtained; and it is generally a beautiful process. 
The tar runs in, and the products come off. When you get to 
know it, you do not have a great deal of trouble. It is a process 
that I know has certain definite advantages; but no financial 
value can be given to them. The principal advantage with the 
continuous still is that, first of all, it is quite safe. We really 
cannot say that about the pot siill, although it has been in use 
ever since tar-distilling began. There have not been very many 
explosions; but there have been some, and there have been, as 
most of us know, innumerable fires. Also there have been acci- 
dents in connection with cleaning these pot stills, and many of 
them proved fatal. You cannot put a money value to things 
like that—to cleanliness of works, safety, and freedom from 
explosion. But when you come to consider the points that you 
can put a money cost to, 1 think the continuous process is no- 
where near the old-fashioned double-pot still; and I have been 
in the fortunate position of having long experience of pot stills— 
a lifetime, although not a very long lifetime. However, all my 
work in life, until three years ago, was bound up with pot stills— 
some bad and some good; but although for the last three years 
I have been fortunate enough to be associated with one of the 
newest forms of continuous still, | am afraid that to-day I can 
only say that I have got an open mind. . From the works costs 
points of view, the continuous tar plant does not come anywhere 
near the other. 

When I tell you that with a good up-to-date pot-still installation 
—one that I have actually seen and the best thing I ever heard 
of—one can get 120 tons per day, with one man in attendance, 
you will realize what I mean. Information of’ this sort is very 
difficult to get hold of ; and 1 am very pleased that the Chemical 
Engineering and Wilton’s Patent Furnace Company have given 
a figure. They say 40 tons; but | have seen more than 4o tons 
done with these Wilton stills. My own actual experience with 
pot stills has been that, even with a very bad tar, you can get 
7o tons. If you put a 30-ton continuous plant down, you will 
find to-day, especially if it has to be solid-fuel fired, that you 
will have to have one man to work one still. To a great extent 
this may be due to the fact that pot stills were started when 
men used to work, and continuous stills have started since they 
began to ease-off; and to-day you cannot get a man on a new 
plant to do what the old-fashioned men did, and, perforce, have 
to do now, because they used to do it. That is an important 
point with all these new plants. You can see that with a 30-ton 
plant you will get 30 tons, against the best practice of 120 tons. 
This, of course, is rather a serious matter. I am not in a posi- 
tion to-day to give any costs, because they vary in every case. 
They vary conside:ably with the quality of the tar, and also with 
the districts, as regards wages and conditions of working. 
Another outstanding feature of continuous stills is that for the 
most part they are easily repaired, although they are probably 
rather expensive. If you get a pot still with the top or bottom 
giving way, it is a long job to get it repaired. It means one or 
two or more months sometimes, even if you keep a spare top 
to put in. With the Hird distilling plant, which is well 
described in this paper, the repairs are expensive. They are 
more expensive than pot stills, but you can get them done in 
a few days. 

With regard to fuel consumption, this, again, is an important 
point. It seems obvious to me that if you put the fire right under 
the tar that is going to be distilled, you will get the full value 
of the heat—you will get the radiant heat. There are stills in 
the North of England, at Middlesbrough, where the waste heat 
from the fire of the primary still is carried up through a flue 
round the heater. I do not think you can possibly get any more 
heat out of that fuel than you are getting, with the exception of 
the heat that is coming away in the pitch; and we do not seem 
to find that that is very much. We can trap this with a con- 
tinuous plant; but we do not find it is of great importance. 

hen, again, with continuous stills it is difficult to get informa- 
tion about them unless people want to sell you one; but you will 

find that you have to use an expensive fuel to get your results. I 

now that for small places—particularly coke-ovens, where, 
apparently, gas does not cost anything—these Hird plants are an 

Unqualified success; but when you come to fire them with solid 

fuels, then the troubles begin. I know they are very serious 

troubles, because I have had to deal with them for several years, 
although, I am pleased to say, they can be made to run success- 
fully. We hear of gas-works that are distilling tar by heating 

With -coal gas. This is a bad thing to do to-day, when prices 
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are as high as they are; but it is always a bad thing to do. If 
you can distil tar with breeze, which is a cheap fuel, then I think 
you ought to do it. Gas is very convenient and very nice; but 
it can never be as cheap as breeze. Even if you get gas for 
nothing, you ought to be selling it. Gas-is too important to 
burn under tar distillers. I do not think you can gasify breeze 
successfully to make producer gas. 1 am not an expert at that. 
I have been told, however, that it is difficult to gasify breeze to 
make a good producer gas; but you can burn breeze under tar 
distillers. It is done every day; and it gives a cheap distillation 
of tar that coal gas, of course, cannot do. 

I do not know how far the question of the type of plant to 
choose affects another vexed question, and that is, to what extent 
it is desirable a gas-works should distil their own tar. Some of 
these plants are better for a small installation. The continuous 
plant to-day in a large installation cannot touch the pot still 
financially; but probably it might in a small works, because 
if you have some tar to distil, provided one man can distil it, in 
a continuous still, you cannot split the man up very well, and 
you must have a man to distil the tar. So that to that extent 
it should be considered how far it is desirable for medium or 
small gas-works to put up these plants and distil their own tar. 
You might have a sale for dehydrated tar; but it is not always 
going to take all your tar. We know that; and in the end you 
will probably find it is not a nice thing to continue a lot of 
small works all distilling their stuff and competing to sell it. 
One must come to think that it would be very much more 
efficiently distilled and marketed, which is more important, by 
one large centre. That has really nothing to do with the paper, 
except in so far as it might lead one to select a certain type of 
plant. 

Mr. J. P. Learner (Burnley): Having just been told by some- 
one with some experience of tar distilling that it is wrong to use 
gas, I thought I had better get up and say that I am doing it. 
Some of the things that have been mentioned have been very 
interesting, especially as they come from someone with experi- 
ence of the different types of tar-distilling plant; but they do not 
altogether affect us if we have decided—say, in a small works— 
to distil our own tar. For instance, we are told that one man 
can do 120 tons of tar per day; but we have not got 120 tons 
of tar a day to dispose of, ard it does not concern us very much. 
If we have to have a tar plant, one man can certainly well look 
after it in a small works—even a continuous plant, if it is pro- 
perly designed for the purpose. We have the Hird type of plant, 
and it seems to me to be an easy plant to work. It takes up 
very little room, and is quite a neat sort of thing. The plant 
can be well watched. ‘The tar passing from one still to another 
is watched regularly by pyrometer; and the man can put the 
temperature down, and, of course, can maintain it by regu- 
lating the gas supply, if you are heating by gas, at the deter- 
mined temperature which you instruct the man to keep. But I 
should like to say that, with regard to economy of heat, I cer- 
tainly think the plant shown in the paper, and as supplied to us, 
is not economical of heat. We found very soon that the tem- 
perature of the waste gases passing away was very high, and 
that something ought to be done, especially as we were using 
expensive fuel—in our town gas—to minimize that. We there- 
fore put in extra flues round the stills to take the waste heat, 
we increased the yield of the plant in number of tons of tar per 
day, and we increased its economy very considerably from what 
it was when we first started. I must say that the amount of 
gas used when we first got the plant was more than we were 
given to understand beforehand would be the case. We were 
told that with coke-oven gas, of low calorific power, so much 
gas would be required. 1 think it was 1300 c.ft. per ton; but 
we used more than that of higher calorific value gas. Since 
then, however, we have reduced our consumption considerably. 
We have done this partly by taking the flues round the stills, 
and also by obtaining more perfect combustion in the heating 
tubes. We have put in clay baffles in the heating tubes which 
get red hot and ensure perfect combustion in the heating tubes. 
Otherwise you are liable to get gas passing out of the heating 
tubes without complete combustion. Apart from the high tem- 
perature of the waste gases, the plant is easy to work, certainly, 
with gas. If you use breeze in the furnaces, we know well there 
will be a good deal more work for the men; and under these 
conditions one man would not work this type of plant. I thought 
I would give these few remarks on an experience, as I feel that 
this type of paper is useful, because we have such a ready refer= 
ence to the various types of plant which are available for us. 

The Presipent : I propose now to close this discussion. It is 
a very difficult matter really, because this is not a paper. It is 
a presentation to us of a book of reference for use in our own 
works. It is a most admirable work, and likely to be of the 
greatest possible use. The remarks we have had put before us 
this morning also are of the most practical character; and I am 
sure they will be given heed to, not only by the members of the 
Institution who are present, but by those gentlemen who have 
to do with the manufacturs of these particular plants. I think 
it only remains for us now to give a hearty vote of thanks to 
the Society of British Gas Industries for presenting this paper 
to us, and to Mr. Fred. J. West for the manner in which he has 
presented it this morning. 

The vote of thanks was given with acclamation. 
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THE LIBERATION OF NITROGEN FROM COAL AND COKE AS AMMONIA. 
By A. C. MONKHOUSE, B.Sc. (Institution Gas Research Fellow), and J. W. COBB, C.B.E., B.Sc. (Livesey Professor). 
(With an Additional Note on the Liberation of Sulphur.) 


NoTe.—A considerable proportion of the work described below was carried out by Mr. Monkhouse and myself in the year 
preceding his appointment to the Institution Gas Research Fellowship in October, 1920, but is reported here.—JOHN W. Coss. 


The influence of atmosphere upon the products of carboniza- 
tion forms the main thesis of the William Young Memorial 
Lecture for 1918; and in no application is the principle more 
important than in the production of ammonia from coal. 
certain amount of ammonia comes away easily by the simple 
application of heat in an inert atmosphere ; but when the evolu- 
tion has ceased (or even before that time), it is possible to obtain 
more ammonia if the atmosphere is changed to one which 
assists the process of making ammonia or preserving it when 
made. 
Our study is specially directed towards the further elucida- 
tion of this phenomenon. It has been investigated before, but 
we have attempted to secure more definite and quantitative re- 
sults with relation to three gases which may be taken as typical 
for the purpose—nitrogen as inert (excepting in one special 
sense), hydrogen and steam as potentially active in different 
ways. Although at a later stage we hope to investigate the in- 
fluence of these gases on the production of ammonia from the 
beginning of carbonization, the investigation which we now 
describe was more specially directed towards the comparative 
behaviour of the three gases named in influencing the further 
yield of ammonia when carbonization at a low temperature 
(500° C.) had been already effected, and when any differences in 
their action might be expected to declare themselves unmis- 
takably. 
On carbonizing coal, it is found that the percentage of the 
total nitrogen of the coal obtained as ammonia is 10 to 25 p.ct. 
The greater portion—4o to 80 p.ct.—is left in the coke; the re- 
mainder is found as free nitrogen and cyanogen in the gas, and 
a little in the tar. 
The liberation of ammonia in carbonization processes has 
been shown to be affected by various factors, such as: 
1.—The Rate of Distillation.—The slower the rate of distilla- 
tion, the more nitrogen is usually obtained as ammonia. 

2.—The Nature of the Coal.—Generally speaking, the older 
the formation of the coal geologically, the smaller is the 
proportion of the total nitrogen obtained as ammonia. 

3.—The Temperature of Distillation.—The higher the tem- 
perature of distillation, the less nitrogen is left in the 
coke. Temperatures above 500° C. are necessary for a 
good yield of ammonia. 

In complete gasification with air and an excess of steam, as 
in the Mond process, the yield of ammonia is much higher than 
in carbonization—6o to 70 p.ct. 

The nature of the nitrogenous constituent or constituents of 
coal has not been definitely established ; but there is some indica- 
tion of the presence of amino groups which give ammonia on 
simple distillation (*). The more stable compounds left in the 
coke are perhaps complex ring formations with nitrogen exist- 
ing in the ring—the so-called carbon nitrides (*). 

The influence of hydrogen in increasing the yield of ammonia 
was pointed out by Tervet in 1883 (°). Tervet heated coal in an 
iron tube at red heat ; and when he passed a current of hydrogen 
over the red-hot coke, a large and steady evolution of ammonia 
resulted. This did not occur with other gases such as carbon 
dioxide, methane, and nitrogen, and only to a very slight degree 
with carbon monoxide. Hard, high-temperature coke did not 
yield ammonia. He obtained a maximum of 67 lbs. of am- 
monium sulphate per ton of coal. 

Beilby in 1884 (*) repeated Tervet’s experiment ; and the tem- 
perature used in this case was a well-marked blood-red in dif- 
fused daylight (we should estimate this to mean 600° to 700° C.). 
He obtained by distillation for 30 minutes, 27 Ibs. of ammonium 
sulphate, and on passage of hydrogen a further increase of 
39°88 Ibs., making a total of 66°88 lbs. of ammonium sulphate 
per ton of coal. 


Anderson and Roberts (°) in 1899 found that quickly heated 


coal kept afterwards at a bright-red heat for five or six hours 


lost no more nitrogen, thus : 


A B 
, 7 , P.Ct. P.Ct. 
Nitrogen in coke after 5 minutes 2°19 2°10 


os bs hours 2°14 2°18 


They also found that, on passing hydrogen, ammonia was at 


once liberated. 


Christie in 1908 (?), however, distilled coal to 480° C. with and | 


without a stream of hydrogen, and obtained substantially the 
same result in each case. He also heated 1 grm. of Shamrock 
coke for 133 hours in a rapid stream of gas containing 55 p.ct. 
of hydrogen at 670° C., and obtained no diminution in the 
nitrogen of the coke. 

He concluded from this that the nitrogenous compounds in 
coal were not reduced in amount by hydrogen before or during 
the coking period, and that the action of hydrogen was not to 
diminish the fixed nitrogen of the coke, but merely to retard the 








dissociation of the ammonia formed. He explained differences 
in the fixed nitrogen of cokes as due to the rates of heating. 

One of us investigated the action of various gases on coke in 
relation to the recovery of ammonia some years ago (°), using a 
coke which was much softer than a metallurgical coke, having 
been subjected to a temperature of some goo° C., and found that 
dry hydrogen did not liberate any large quantity of nitrogen 
from that coke as ammonia; the only gas to do so being steam, 
either alone or accompanied by hydrogen or nitrogen. 

We have attempted to throw some light on this somewhat 
conflicting testimony. Our method was to take a particular 
coal, and to coke it at three definite temperatures—soo°, 800°, 
1100°—so preparing soft, medium, and hard cokes. The action 
of hydrogen on these three cokes was then determined at three 
different temperatures—600°, 800°, and 1000° C. In order to 
differentiate between any specific action of hydrogen on the nitro- 
gen compounds and the influence of an inactive gas, similar ex- 
periments were made using nitrogen instead of hydrogen. Com- 
parison with steam followed. 

A Yorkshire bituminous coal (Pope and Pearson’s Warren 
House No. 1) was used in the experiments. Its analysis is 








given : 
Proximate Analysis by the Method of the American Chemical 
Society. 
Moisture (air-dried sample) . x 5°38 
Volatile Matter. ... . é 33°96 
Fixed Carbon .... A 56°00 
Bs «(2 jer is lei ° . 4'66 
: ‘ 100'00 
Ultimate Analysis. 
Calculated to Dry 
Ash-Free Coal. 
ea ‘ 73°26 81°44 
Hydrogen... . 5°06 e 5°62 
WS 6 ws et ee 8 wt ee . 1°86 
Oxygen and Sulphur (by difference) 9°97 ° 11°08 
EBS Psa oe _ 
Moisture. 5°38 os — 
100°00 100'00 


PREPARATION OF THE COKES. 

A fireclay crucible was used for coking, in the lid of which 
was drilled a hole to permit of the passage of a thermo-couple 
and sheath. The coal was weighed into the crucible, and 
packed round the fireclay sheath. The lid was fixed by fireclay 
slip, leaving a small hole for the escaping gases. 

The crucible was heated in an injector furnace. The tem- 
perature was raised until the thermo-couple registered the re- 
quired temperature, and was then kept constant for three hours. 
The furnace was shut off, the crucible allowed to cool, and the 
coke weighed. For our experiments, the coke was ground to 
pass through a } in. and over a } in. sieve. The rates of heat- 
ing during the coking period are shown in the accompanying 
graph (fig. 1). 

Roughly speaking, the 500° C. coke can be taken as re- 
sembling the product of low-temperature carbonization, the 
800° C. coke average gas-works practice, and the 1100° C. coke 
bye-product coke-oven practice dhard metallurgical coke); and 
this may be borne in mind in interpreting the results obtained. 
The total time of coking in each case was about six hours; 
and the yields obtained were : 


Temperature of Coking. Per Cent. 
°C, oke, 
500 ee 7o"O 
800 ee 62°6 


1100 oe . 








| 


Hi ae 5°5* 
* This yield was undoubtedly low, due to superficial cattelen. The upper layer 
was removed before preparing the sample. 


The analyses of the cokes are given below. The nitrogen 
content had diminished as the temperature increased. 











590° C, 800° C, 1100° C, 
¥ Coke. Coke. Coke. 
Moisture and loss at 105°C. 3°33 os 2°30 as 0'24 
mae. sk] Ce . 4°53 os 6°22 ee 4°87 
Carbon . . 82°28 ma 88°16 an 93°05 
Hydrogen ° 3°03 ee o'go ee o'61 
ee 1°87 ee 1°34 oe 0°58 
Oxygen and sulphur and 
loss, &c. (by difference) 4°96 oe 1°08 oe 0°65 
100°00 100°00 100°00 
Coke Analyses Calculated Ash-Free and Dry. 
500° C, 800°C, 1100° C, 
Coke. Coke. Coke 
COOR..« 6; ..0 94a RS es 96°38 98 06 
Hydrogen .. . 3°29 ee 0°98 ° 0°64 
Sell ope Sala 2°03 . 1°46 oe o'61 
Oxygen and sulphur and 
$088, @65 5 6! % 5°38 ee 1°18 ee 0°69 
100°00 es 00°00 ee 100°00 
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Nitrogen in coal and coke was estimated as follows : 10 to (5 
grams of coke were heated with 1 gram of mercuric oxide and 
4o c.c. of concentrated sulphuric acid. After half-an-hour’s 
heating, 10 grams of potassium sulphate were added, the heat- 
ing continued until no carbon particles were visible, and then 
for a further two hours. The solution was treated, and 
ammonia distilled from it, in the usual manner. 

This form of Kjeldahl method was used throughout for the 
determination of nitrogen. The method had been used in all 
our earlier experiments, and was continued. It is known from 
the work of Terres (’) and the Gas Investigation Committee (°) 
that other methods yield rather higher results, and that the 
Kjeldahl method should always be worked in the same way if 
the results in a series are to be comparable. 

(Figs. 2 and 3.) 

The nichrome electric furnace used was examined along its 
length ; and a constant temperature range of 4 in. in the furnace 
length was established, with a rapid fall of temperature to both 
ends. The nitrogen or hydrogen was taken from a cylinder 
and passed over heated copper gauze to remove oxygen, before 
passing into the graduated gasholder A. The gas then passed 
through : 


DESCRIPTION OF APPARATUS. 


1.—A spiral B, containing an alkaline solution of pyrogallic 
acid to remove the last traces of oxygen. 

2.—A spiral C, charged with concentrated sulphuric acid. 

3-—A U-tube D, containing calcium chloride, to remove 
moisture. 


A capillary gauge E was used to ensure a steady rate of flow 
during the course of an experiment. 

The silica furnace tube was given a slight slope in the direc- 
tion of the gas flow; and the coke which was to be treated was 
packed in the constant temperature range of the tube. The re- 
maining space was filled with fireclay blocks; and the thermo- 
couple sheath was so placed that the tip was in the centre of 
the mass of coke (fig. 3). Following the reaction tube were 
washers containing sulphuric acid for the absorption of 
ammonia, an extra washer for sulphuretted hydrogen, a water 
pump, and a second measuring gasholder K. After fitting-up 
and charging with coke, the whole train was evacuated by the 
water-pump, and then filled with the gas to be used—say, 
hydrogen. 

The heating of the furnace was commenced ; and the gas was 
allowed to expand into the gasholder K. The volume of gas in 
the gasholder A was measured; and on the desired temperature 

ing reached, the tap R was opened, giving the necessary 
head. The tap marked Z was opened to give sufficient pull to 
overcome the seal of the washers, and the flow from Z was 


regulated by a screw clip. Water was run into the top of the 


gasholder A at such a rate as to ensure stable conditions of flow. 





| 


At the end of an experiment, the tap Z was closed and the | 


tap X to the gasholder ; the current being switched off. Thus 
on cooling, gas was drawn in from the gasholder A. When cold, 
the washers were disconnected, and the contents examined. The 


liquid in the first washer L was titrated directly to give an | 


approximate value; then the contents of the second washer M 
were added, and the whole distilled into standard acid. 

_A washer N, containing dilute caustic soda, was placed in the 
Circuit, in order to absorb sulphuretted hydrogen. This was 
one so that the formation of sulphuretted hydrogen might be 
studied, as far as was found desirable and practicable, at the 
Same time as that of ammonia. The sulphuretted hydrogen 
Was estimated by acidifying with acetic acid and titrating 





INiTROGEN oF COKE OBPUNED As Ate 





Time Gin woues) 
So 


against standard iodine solution. The results so obtained will 
be reported separately. 

In each experiment, the amount of gas passed, its average 
time of contact with hot coke, the total time of treatment, and 
the ammonia produced were determined. The average time of 
contact was some five seconds, of the same order as in car- 
bonization. 

In the first part of the work, each of the three cokes prepared 
as described at 500° C., 800° C., and 11009 C. was subjected 
to the action of a current of gas at three successive temperatures 
—600° C., 800° C., and 10009 C. The experiment was repeated 
several times at each temperature before raising the coke to a 
higher temperature, according as the evolution of ammonia pro- 
gressed ; but in these first experiments (to save time) the evolu- 
tion of ammonia at one temperature was not necessarily quite 
completed before the temperature was raised further. At the 
end of the treatment with a particular gas, the furnace tube 
was dismantled, and the coke removed, weighed, and analyzed. 
On the basis of the results so obtained, a nitrogen balance-sheet 
was prepared, showing quantitatively what had happened. 

EXPERIMENTS WITH 500° C. CoKkE. 

This coke can be considered roughly as representative of low- 
temperature carbonization. On raising the temperature above 
500° C., it would undergo further decomposition in any case. 

Nitrogen in original coal = 1°67 p.ct., equivalent to 176°3 Ibs. of 
(NH4)2 SO, per ton of coal. 
Nitrogen in coke = 1°87 p.ct. or 197'5 Ibs. of (NH,)2 SO per ton of 
coke or 138°3 lbs. of (NH4)2 SO, per ton of original coal. 
Coke = 70‘0 p.ct. of original coal by weight. 
Average volume of gas passed = 12°5 litres. 
The gas collected, excepting in the first period of rapid decomposition on 


raising the temperature, was not measurably different from that of the gas 
passed over. 
The average rate of flow was 4’o litres per hour, which cortesponds with 

a time of contact with the hot coke of 

6‘1 seconds at 600° C. 

5°0 oo >: ert See? CG. 

and 4°'2 a». 2. 800e? G. 

EXPERIMENT 1.—500° C. Coke using Nitrogen Gas. 


Nit ae a Nitrogen 
| Obtained as Poundsof | Obtained as Pounds of 
Temperature Ammonia in An ; Ammonia in Ammonium 
of Furnace en Per Cent. of Sulphat 
°c Per Cent. of Sulphate 4 mpaete 


| Total Nitrogen| Per Ton of | 1°tal Nitrogen Per Ton of 














oi Cols Coke of Original Original Coal, 
: Coal. 
oe t..4 . | 3s 2 6'2 2°5 4° 
800° C. . . | 8°56! 11°66 17 6°7 II ; 
tooo® C, . | 0°06 o'r 0°05 o'r 
panics 
| 11°72 23°3 9°25 16°3 


Weight of coke taken + 2 «© «© « « 27°O30 grms, 
Weight of coke at end of experiment. . 14°349 5 
Nitrogen in coke ,, 1°34 p.ct. 


NITROGEN BALANCE-SHEET (for 500° C. Coke using nitrogen gas), 
1a, Calculated to coke— 


' : ! Per Cent. 
Nitrogen obtained asammonia. . . . . . . . ,It'9 


Nitrogen left in the coke . 


i 2 « ote ets cate Goupig 
Nitrogen unaccounted for (chiefly as free nitrogen) . 27'9 
100°O 
tb, Calculated to original coal— 
Per Cent. 


Nitrogen driven off in various forms during coking . 21°6 
Nitrogen obtained as ammonia by passage of nitrogen 9°2 
Nitrogen leftinthecoke. . . ..:... . 47°3 
Nitrogen unaccounted for (chiefly as free nitrogen). 21°9 


100°9 
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The nitrogen unaccounted for in our experiment would be 
present almost entirely as free nitrogen, and is reported as such 
in succeeding balance-sheets. The amount of cyanogen would 


be negligible in nearly every case, and always so for our pur- 
pose. 


EXPERIMENT er C. Coke using Hydrogen Gas. 


























‘ Nitrogen 
Pe marta | Pounds of Obtained as Pounds of 
Temperature Aeemonin te | A ium in Ammonium 
of Furnace Per Cent. of | fee hate Per Cent. of we oo er 
°c. Total Nitrogen Neg of | Total Nitrogen 
of Cohen fe Cok e. of Origina Original Coal. 
Coal. 
| 
Ge0® C.. .« 12°47 24°6 8 17°2 
800° C.. . 20°30 4o°r 15'9 28°51 
1000° C, P 1°47 | 2°9 2*3 2°0 
34°24 | 67°6 26°8 47°3 
Weight of coke taken . . +» %197°925 grms. 
Weight of coke at end of experiment » » Bee « 
Nitrogen in coke 1 ° 0°65 p.ct 


NITROGEN BALANCE-SHEET (for ae C. Coke using Hydrogen Gas). 
2a. Calculated to coke— 


Per Cent. 
Nitrogen obtained asammonia .... . . 342 
Nitrogen leftin the coke . . “a 28°2 
Nitrogen unaccounted for (free nitrogen) oh et 37°6 
100'0 
2b. Calculated to original coal— 
Per Cent. 
Nitrogen driven off in various formsduringcoking. 21°6 
Nitrogen obtained as ammonia by passage of 
hydrogen. . ae Ra aa ae a ale ee 
Nitrogen left in the coke . . ; a ae 
Nitrogen unaccounted for (free nitrogen). ot eh gee 
100°0 


The results obtained by treating the 500° C. coke with 
hydrogen instead of nitrogen show a very marked increase in 
the ammonia yield—34°2 p.ct., as against 11°7 p.ct.—also that, 
while using hydrogen, the fixed nitrogen in the coke was 
diminished to 28 p.ct. of that originally present. The correspond- 
ing decrease using nitrogen was very much smaller—6o p.ct. of 
the original nitrogen of the coke being left therein after treat- 
ment. From these two results, it seems that the hydrogen with 
the 500° C. coke exercised a specific action on the nitrogen in 
the coke with the formation of ammonia in a stable condition, 
an action which nitrogen did not exert. 

From fig. 5 it will be seen that, in the hydrogen experiment, 
on raising the temperature from 800° to 1000° C., the ammonia 
recovery decreased, probably owing to the much greater rate of 
dissociation of ammonia at the higher temperature. Figs. 4 
and 5 and the balance-sheets given indicate the full results in 
both cases. 

EXPERIMENTS WITH 800° C. CoKE. 

This coke may be taken as representative of ordinary gas- 
works practice. 

Nitrogen in original coal = 1°67 p.ct., equivalent to 176°3 Ibs. of 
(NHa)2 SO, per ton of coal. 

Nitrogen in coke = 1°34 p.ct., equivalent to 141°5 Ibs. of (NH4)2 SO,4, per 
oot of coke, equivalent to 88° 6 Ibs. of NH,)2 SO, per ton of original 


Coke = 62°6 p.ct. of original coal. 
The average volume of gas passed was 12'5 litres. The gas 
collected, excepting while raising to 1000° C., was not measur- 
ably different from that of the gas passed over. The average 


rate of flow was 4'9 litres per hour, which corresponds with a 
time of contact with the hot coke of 4:1 seconds at 800° C. 


_ExpERIMENT 3.—800° C. Coke using = Gas. 




















Nitrogen 
ae. Pounds of Obtained as | Pounds of 
Temperature Ammonia in Ammonium Ammonia in | Ammonium 
of Furnace Per Cent. of Sulphate Per Cent. of = a“ 
ec, Total Nitrogen per Ton of Total Nitrogen | Ton of 
of Coke. Coke. | of Original Original Coal. 
’ | Coal. | 
| | 
600°C... 0°34 o'5 0°17 o'3 
Geo®¢.'. . _ _ _ | _ 
rooo° C.. . —_ - — | —_ 
| 
0°34 0°5 O'17 o°3 
Weight « of c coke hem. « . « 20°399 grms. 
Weight of coke at end of experiment ° 18°818 ,, 
Nitrogen in coke ad és a 2 ae fs 


NITROGEN BALANCE-SHEET (for 800° C. Coke using Nitrogen Gas), 
3a. Calculated to coke— 


Per Cent, 
Nitrogen obtained asammonia ..... . o°3 
Nitrogen left in the coke eg Dy RS 
Nitrogen unaccounted for (free ‘nitrogen). Ip: yy NE 
100'0 
3b. Calculated to original coal— 
Per Cent, 
Nitrogen driven off in various forms during coking. 49°7 


Nitrogen obtained as ammonia by passageofnitrogen 0'2 
Nitrogen left in the coke. . aflig 35'3 
Nitrogen unaccounted for (free ‘nitrogen). og 14°8 













EXPERIMENT 4.—800° C. Coke using Hydvogen Gas. 

















: | Nitrogen | 
aa. Pounds of Obtained as ,| Pounds of 
Temperature Asamoniain -| Ammonium Ammoniain | Ammonium 
of Furnace Per Ceat, of | Sulphate Per Cent. of Sulphate per 
°c. Total Nitrogen| Per, Ton of Total Nitrogen | on of 
Cae Coke. of Ori inal | Original Coal, 
‘oal. } 
| 
600° C.. 0°44 0'6 0°22 o'4 
800° a. 2'64* | 3°7 1°32 2°3 
1000° C.. 0°79 I't 0°40 o'7 
3°87 5°4 1°94 3°4 
| 





* Evolution not completed. ‘S201. 
Weight of coke taken 


‘ 21°345 grms. 
Weight of coke at end of experiment ° 20°I100 ,, 
Nitrogen in coke = 0°84 p.ct. 


aoe BALANCE-SHEET (for 800° C. Coke using Hydrogen), 
. Calculated to coke— 


Per Cent. 
Nitrogen obtained asammonia ..... + 3°9* 
Nitrogen left inthe coke . . “ « 59°0 
Nitrogen unaccounted for (free nitrogen) ‘ $7°2 
100°0 
* Evolution not completed. 
4b. Calculated to original coal— 
Per Cent, 
Nitrogen driven off in various forms during coking. 49°7 
Nitrogen obtained as ammonia by caret of 
hydrogen. . rae : ‘ 2°0 
Nitrogen left in the coke. ° _ - « oe 
Nitrogen unaccounted for (free ‘nitrogen). 18°6 
100°0 


Treatment of the 800° C. coke with nitrogen gas at 600°, 
800°, and 1000°, therefore, removes 30 p.ct. of the nitrogen in 
the coke ; but if any ammonia was formed, practically the whole 
of it was decomposed, since only 0-3 p.ct. was recovered. Even 
this small amount of ammonia evolved at 600° C. was not 
obtained in a similar experiment several months later, and was 
probably present in the pores of the coke. The hydrogen gas 
removed 41 p.ct. of the nitrogen of the coke. Only 3'9 p.ct. 
was obtained as ammonia; but evolution at 800° had not ceased 
when the temperature was raised to 1000°, and later experiments 
demonstrated that a continuation of heating at 800° in hydrogen 
would have given much more ammonia. The same reaction 
may have been responsible for the formation of ammonia in 
some quantity at 1000° C. in this experiment; but if so, it was 
rapidly dissociated. The results are plotted in fig. 6. If the 
nitrogen balance-sheets for heating 500° coke (2b) and 800° C. 
coke (4b) in hydrogen be compared, it will be seen that there 
was rather more nitrogen left in the 800° C. coke (calculated 
back to the original coal) after treatment with hydrogen than 
in the 500° C. coke. With nitrogen (1b and 3b) the reverse was 
observed—.e., a larger percentage of the total nitrogen was left 
in the 500° C. coke after treatment than in the 800° C. coke. 

The simplest explanation of this result is that the removal 
of nitrogen between 500° and 800° C. was greatest with hydro- 
gen, least with nitrogen, and intermediate with crucible car- 
bonization, and that nitrogen left in the coke is always more 
difficult to remove when the temperature is higher—#.e., that 
the coke-nitrogen compounds existing at the higher temperature 
are less easily decomposed. 


EXPERIMENTS MADE WITH 1100° C. CoKg. 


This coke is roughly representative of hard metallurgical 
coke. 


Nitrogen in coke = 0'58 p.ct., 
ton of coke. 


EXPERIMENT 5.—1100° C. Coke using Hydrogen Gas. 


No experiment was made at this stage using nitrogen gas; 
but hydrogen was tried at 600°, 800°, 1000° C., as before. It 
gave no ammonia; and after passing hydrogen, the coke showed 
no diminution in nitrogen content. Therefore, the hydrogen 
had not attacked the 1100° C. coke up to the temperature of 
1000? C. It is a safe presumption that nitrogen would have 
given the same negative result. 

The results so far obtained have shown that— 


A.—On a soft coke prepared at 500° C., the further action of 
hydrogen resulted in a considerable attack on the nitrogen 
present in the coke, and the formation of considerable 
quantities of ammonia, recoverable because formed under 
stable conditions. 

B.—With the medium 800° C. coke, the attack of hydrogen 
was less extensive and the amount of ammonia recover- 
able smaller. 

C.—With the hard 1100° C. coke, the hydrogen had no power 
of attack. 

Tn all cases the rate of recovery of ammonia was more rapid 
at 800° C. than at the lower temperature 600° C., or the higher 
temperature 10o00° C., though we cannot say, from the expert- 
ments so far recorded, that at 1o00° C. there had not been a 
vigorous attack of the nitrogen compounds by hydrogen fol- 
lowed by rapid decomposition of the ammonia formed. The 
maximum recovery of ammonia, so far obtained, using hydrogen 


equivalent to 61°2 Ibs. of (NH4),SO, per 


J 
= 
@ 
=} 
° 
-_ 
YD 
< 
.<) 


OcroBER 19, 1921.] 





0.001 
ee 
£.o4 . . . 
$023 2 *~° 
quad 19d 


* (ueZo3}310 9023) 10} poyanosovaN ue80]}IN 
* + © * * *9¥O9 OU} UI YOST UeZOI}IN 
BIDOWWE SB peuse}qo 093013!N 


*LHAHS-AONV IVE 

‘spaemsaqye AyQuenb ajquinsvoul 
ou pue ‘puooas ay} Ul JUNOUIE jjvuus Asda B ‘WUaTIedNe say 24} 
Suiinp peajoaa svar PLUOWWWIL UIOS *(*] aBeVyg ‘y eaang ‘6 *3y) 
ydes3 ey3 wos Udas oq UO sv ‘opel BIA SUOUAVII nog 
‘spuosas g.b JO 2409 JOY-pat oY} YIAL JOBWOD JO oul) B YI 
spuodsas109 YyoIyA ‘rnoy jad sas] Z.b SBM MOY JO oes aDvAVAV 
ay ‘3eAo passed uaSosj1U JO SUUINJOA 9Y} WA} JUIIAITP Ayqu 
-iNS¥aUI JOU: SEAL [00g 0} Sulstes UO uOTsodmosep pides jsiy 94} 

sayye pajoayjoo ses jo awnjor a4, —"74vS uaxoagtnN ay [—' I 

*y @AIND ‘6 “By Ur peydead ore S)/NSe1 O4L 
andes... 2-8 8 uoS073IN 
‘sma 41L.L1 * * *pesn 9409 jo ISIE 
"7,008 W 2409 *D ,00S—"L LNAWINadX | 

‘a8ejs ulvays ay y—"e 

‘a8eys uasoipAy oy, —*z 

‘adeys uadosju ay T—! 
: SO5¥ys 
9954} OJUT BOUEIUGAUOD JO} PEPIAIP 2q Seu ‘9 (00§ ye paaedasd 

@309 JO ajdwies oUO 94} UO “FD (00g 38 epeul yuowtiedxe siqy 
“paajOAd SBAX BIUOWTUTE JOYyIINJ OU [HUN ‘UIBEyS YITA\ PoTvsnws 
yoSosyuU Jo aanyxtw & Sursn ‘panuyjuos sea juawitiedxa ay} ‘ues 
~oapiy Aq poyse}jeun uasosjtu jo uorsodoid &.advys sty} ye 9909 
ay} Ul peuTewes Ss e104} Sy ‘“epelu Joeys-souR[Vq Joy.ouB 


(senon nt 


sus WvalS J 
ees Woroveuy 
FG N3OULIN T 


‘tr OL 
WIL (CUED ELI 





(001 3#02 NIG) SH SY GaNnuse 2407 40 vou 


(fans Oo PROeLy Prueran ) 


aay AeA 


nm ; 
wT vs 


(age te eee Meese) — (QOH) 
wrromin ramen OOF 


(marae Omrsn) 3Me) 3.00 


pure *‘pozajvue puev UuMLApP SUM ajduies aO9 494} OUuy “ypeus 
A[qi3yj3eu pesapisuod sv peajoas viuowWE 24} [yun epLly 
SEM S}Ua}VEI} JO Salsas YW ‘e409 ay} JaA0 passed uasospAy jo 

juasino & pue ‘uleSe “OQ .00g 0} pastes }xXeU SBA\ BBUINY OY] 
‘dn umesp jaays-aourjeq uaso.j1u e& pu ‘sisfjeue JOy UAeIp 
-yz1A UaY} SEM axfOo ay) jo ajduivs y ‘ses jJaU! jo WkIds B Ut 
*) (00g Je BIQUIs SEM 2x09 BY} Ul Busuyeuias JUING}SUOS snoues 
-O1}1U OY} YY Ul peurE}ze useq sNy} pey 9}8}s WY “Pedjoae 
SEM BIUOWWE JayIN} OU [JUN s}UaWIzweJ} JO SefJ9s B UY eqny 
ay} ySnosy} passed uay) sear ueSoiIN ‘uasospAy yA A19A0901 
Biuoilue J0¥ aunzesodiua} wnuwijdo ay} aq 0} pasvadde 31 ‘410A 
snoraeaad Jno Wosy ‘asNvdeq UASOYD SBAL *F) 008 jO ainyessdua} 
VV °O 900g 0} AyyxoInb pastes pur pouryjdxa Ajsnoraesd se sed 
uado.jIu YI payjy sea Yyorym ‘aqn} sdeUIN; EY} Ul paovjd sea 

2409 *D (00S ayy, : SMO]JO} Sv yNO patsivd sem quowitiedxe ay. 
*2A1}99 Jo 
jaBuo] Ou sea uaSospAy vay [Njasn sear WIve}s JO UO" 3t} 
Jey Moy pue ‘uasospAy jo uoHIV ey} Aq eiuourme se paJaaored 
puv peaoules aq pjnoo ‘sed jeu! jo Weeds B pue wey jo uo1j9e 
ay) Aq payeyeun ‘ayoo ay} JO Uasosj1U OY} Ivy ALOY @UIUIZJOP 0} 
apew sem jyduieyje ue ‘{BM S14] UT “JOB 0} PaMoTe Sse JoyjOUR 
asojyaq ‘os Ajyjeonavsd 40 ‘gjajdwioos sea yuasvas snoases ou0 

JO 3xPeyeE oy} YOIYA Uy }XOU apeus SBA sjuawtiadxe jo jos V 

‘WVELG GNV ‘NADOUGAH 
‘NEDOULIN JO NOLLOY FAISSAIIAS AM GANIVLAO SLTASAY 


*AJIPYVA Si aS yserut O} asodoid am pure {sjonpoid 
pesisap ay} JO GUO SI ayYOd a19YyM pjark euowwe ay} Suyseasouy 
40} wieays Surtsn jo Ayyiquonovid ayy Suyuryy sv queysodut £194 


“*sDid 
SRORRT SHEL 


jeg WES 
Yous waomeaA} TL 
mug WOr0NLIN T 


(core ™ WN) Wreiavy Sv Gaunaes 2x07) © NII 


al ee 


(O01 « 3803 ~ i) WINCH SY C3NIVEBO BAO‘) 49 NISOULIPY 


D0) ),00S$ ‘b ‘SI 
(eH TY BL 


(SOMOH NI) BW 


2.008 


_ 


(oar. Poy) emery Sv omerane THO) OMEN 








(ma9CBGAH OWISA) 3409 9.008 


———— 


WOLVYALVS “2 4 


St }f ‘anaj st yuauiazeys sty} jp “OU Joy Uodo pry st punod 
-WOO UaS0jj}IU ay} 210j9q Payisvd oq JsNul UOqILI Sulpunossns 
ay} 3ey} ‘SpsOmM Jay}O UT “40 $31 sauvdwiode JO spunosins yoy 
uoqieo Aue jo uoTjeoyiseS Surpeoesd Ajayeipowuy 410 snosue} 
-|NWIs ay} saAjoAUL puNodWwO ueZ0I}IU 94} jo uoljisodusosep 
yey} suvau SI, ‘“Weajs UT UOLeoYIseS jo poried ayy Zuysnp 
JUBISUOD SUIEUIeJ 8409 dy} Ul OVI U2SOI}IU-UOgGIED 24} JBY} UO! 
-Jasse Suijsesajur AiaA ay} epvul sey Suvwyeg ‘@ +@ uoyed 
-yise3 jo wa3shs puoy oY} JO siseq ay} St pue ‘payst]|qeyse-]]am st 
BIUOLIWIE JO UOIJBIAQGI] 94} YIAI VYOI UO Urvaj}s JO UOHOB OY 

. *poulso} BuOoUWUTe ay) 
jo yaed jo uorysodwosep wos Ajquuunsesd ‘uadosyu 984j SMOYS 
jaays-aoureq ay], “pedins00 ejuoWIWe jo UORNOAa Apeays nq 
MOS & uaSospAy puke wesys Sulsn yey} yng ‘ayoo prey 9y} 4BI}e 
jou pIp uasospAy yey} a}eN;pul g “Sy ut peyord sjnse1 oy], 

0,001 


+.9 * (we8osj10 9233) 10} paranooovuN uesoIIN 
6.lg* * * * * * * @¥09 Ur Yat Daso0IIN 
£6 * * * * ejmourwe se peeleqi geso1IN 
—8309 0} po: —" 
Seiten zs 3 paye[nopeyj—'9 
‘(aeSoipAH pue wesis Sulsn ‘eyoD 'D ,0011) LAAHS-AONVIVG NADOULIN 


*eIUOWIUTE yO UOIN[OAS Suyefduroo ynoyyM peddoys as9m SjuauljjJodxe ou] » 


“ 16.2 
 16,z | 
*yo'd 0z.0 | ‘ 





? "9402 Jo BaSOIIN ["30) 
ayo) JO UL 39d = | 4g pad Jog ul Same | 
} 


aeydins wnwowuy se paiverq(¢) Uas031N 








€.1 


*D 9008 S.1 
*73) 009 3¥ Spuoces 6.1 


jO 108}009 Jo Ou] @ YIM Zurpuods 

-21109 ‘nog Jed seijtt €x sem sv pexrul aq} jo osessed jo oye1 oy, 

*‘Sgsem oinyxiu ueso1pAy-wive3s oy} U! W¥a}s Jo OsuIGe0I0d eq 
*g01}9¥e2 S¥S-19}Em 

9y) 0} Surmo ‘pessed SUINOA oy} JOSS9DXa UI SEM P9}9a][09 SYS ay L 

“uasoapa H 
puv mpgs Fussn ayo) *D ,.O1I—"9 LNEWIVAdXY 

; ; MOJ[OJ S}]Nset oY, *UOTJOvaT ay} JO 
A}IOJAA BY} JUIJX9 DOS 0} BJLVIIPUI 0} puL *yYJOM snorAoid 

Wwayuod 0} apeu yuaWiadxe Aseurujesid B Sem SITY] 
‘wivo}s pue uasoipAy jo suorsodoid ay} Suruiu 

-19]ap Ul UOINyes jo asnjeJedwe} ey} Jsulese yoyo v se Paaies 
juautiedxe Uv jo pua pue Suluurseq oy} Jv Ysey 9y} Ur J9z~M jo 
S}YSIOM YT, “Wea}S ey} OJ SvS Ja11109 v Se pasn sem ‘uaSoupiy 
pue ‘ysey. 24} Suravol sv ay} jO uoljVinjes jo sInj}e10dUWI9} 
dy} SUNVIIpUr J9JaWOWWIAY} ey} ‘YIVq JeyeM & UT pessOWUT sen 
jayem Suyureyuoo ysey y .‘eovusny ay} Jo yySua] yoy ay} OjUT 
pseasoy passes sea aqny Asaayep sed ayy, “(4 “Sy) apeu SBM 
snyesedde Suysixe ino Ul uoljvoylpoul WYysys y ‘vluOWWE jo 
uoresaq!] oy} YM ‘4ay}ed0} UIea}s puv UaTospAy jo asn oy} Aq 
pasodwosep aq phos ‘uasoipAy Aap Aq pesodwiosepun ysnoy} 
‘gyoo oanjeseduray YSIy 94} Ul Surjsyxe jUaNz}suUOd snouas 

-Os}1U ay} JOYJEYM sUIWIAJEp 0} svAL JUBUTJJedxe JxXOU INO 

‘B09 jo uo} sad ayeydins wnjyuouure jo “sq] €.Lb-0} JuaTeamnba 
‘{e09 OY} UT UadOI}IU By} JO ‘ya'd g.9z 10 ‘ayoo ay} UI paulejuOS 
uaSoajru ay} Jo *ja'd z.F€ 07 yuapvarnba sea ‘e309 “+ 5008 ay} uO 




























































































































































































































































































































































































































rm) a GAS JOURNAL. 








(OcToBER ig, 192%. 





Comparing with the results of Experiment 1, it is seen that 
treatment at 800° gave little less amngonia than successive treat- 
ments at 600° and 800°. 

2.—The Hydrogen Stage.—A point having been reached at 
which the continued passage of nitrogen gas gave no further 
ammonia, the treatment with hydrogen was begun. Consider- 
able quantities of ammonia were obtained. The rate of its pro- 
duction was at first rapid, but fell away, until it became plain 
that a very slow reaction was continuing. From extrapolation 
of the curve (fig. 9, Curve A, Stage II.), it would appear that 
probably something like 45 p.ct. of the nitrogen of the coke 
would have been obtained as ammonia by continuing this 
hydrogen treatment indefinitely. At the end of 130 hours, this 
stage of the experiment was, however, stopped; the rate of 
ammonia evolution having then become extremely slow. 

During this hydrogen stage, 32 p.ct. of the nitrogen of the 
coke had been gasified, and ammonia equivalent to 31 p.ct. had 
been obtained ; the dissociation under these conditions at 800° C. 
being, therefore, practically nil. 

3-—The Steam Stage.-—When, as described above, the attack 
of hydrogen on the coke had become negligible, it was followed 
by treatment with steam, carried by nitrogen. There was 62°5 
p.ct. of steam present in the nitrogen-steam gas stream. The 
volume of gas collected was greater than the volume of nitrogen 
passed, owing to the gases formed by the action of steam on the 
carbon of the coke. The average rate of flow of the mixed 
gases corresponded with a time of contact of 2°6 seconds. 

The passage of steam-nitrogen was continued until no more 
ammonia was evolved, when, on disconnecting, it was seen that 
only the ash of the coke remained. This stage occupied eighteen 
periods of six hours each. 


NITROGEN BALANCE-SHEET, FOR EXPERIMENT 7. 
(Nitrogen, hydrogen, and steam successively at 800° C. on 500° C. coke ) 
7a. Calculated to 500° C. coke— 
Nitrogen obtained as ammonia— 








‘ Per Cent. 
1. Nitrogen stage . .. +... 10‘! 
2. Hydrogen stage . ..... 3r-0} 79°2 
S Teammate os kw te 38'1 
Nitrogen it-ash: «4 =. ~..-6. «© “% ser —_ 
Nitrogen unaccounted for (free nitrogen)— 
By Nitsomemtetege =. 6 ken 19°6) 
2. Hydrogen stage . . ... 1'o 20'8 
g. Steam stage ... « 0 «© « « o2) 
100°O 
7b. Calculated to original coal— 
Per Cent. 
Nitrogen driven off during coking to 500° C. 21°6 
Nitrogen obtained as ammonia— 
1. Nitrogen stage . .... . 7°9 
2. Hydrogen stage . . ... . 24°3| 62°1 
3. Steam stage . . «1. . « « eo 29°9 
Witregen asm 9% =.= Fe aes 
Nitrogen unaccounted for (free nitrogen)— 
x. Nitsogen stage. 5 1. 1 -s 15° 35) 
2, Hydrogen stage . ..... o'81- 6°3 
S Deen 8 o'15) 
100'O 


This result indicated clearly that large quantities of ammonia 
could be obtained at 800° C. by the use of hydrogen when heat- 
ing in nitrogen had ceased to yield any ammonia, and that a 
further large quantity could be obtained with steam when 
hydrogen had become practically ineffective. Also that, during 
the heating in hydrogen and steam, the nitrogen came from the 
coke almost exclusively as ammonia which was not appreciably 
dissociated, but recovered. 

By the use of hydrogen, additional ammonia was obtained in 
the quantities shown below, after heating for periods used in 
carbonization and bye-product practice. 

After 6 hours, ammonia equivalent to 10°9 Ibs. of (NH4)2SO, per ton 
of original coal. 


After 12 hours, ammonia equivalent to 16°9 Ibs. of (NH,)2SO, per ton 
of original coal. 


After 24 hours, ammonia equivalent to 23'2 Ibs. of (NH4),SOu per ton 
of original coal. 


‘After 48 hours, ammonia equivalent to 31's Ibs, of (NH,4),SO, per ton 
of original coal. 


(The additional ammonia, after 130 hours at 800° C. in the atmosphere of 
hydrogen, was equivalent to 42°8 Ibs. sulphate.) 
The ammonia yields from the nitrogen remaining in the coke 
by the use of steam are similarly indicated. 
After 6 hours, ammonia equivalent to 15°6 Ibs. of (NHa4),SO, per 
ton of original coal. 
After 12 hours, ammonia equivalent to 26°8 Ibs. of (NHa),SO, per 
ton of original coal. 
After 24 hours, ammonia equivalent to 41‘o Ibs. of (NH,),SO4 per 
ton of original coal. 
After 48 hours, ammonia equivalent to 48°9 Ibs. of (NH,4)gSO, per 
ton of original coal. 
(The additional ammonia after 107 hours at 800° C., using steam, was 
equivalent to 52°7 lbs. of sulphate.) 
Summarizing : 


t. Nitrogen stage . 13'9 lbs. per ton. 
2. Hydrogen stage . 42°8 ,, 


Per cent. nitrogen in coke : 
Before treatment . 1°87 
After nitrogentreatment 1°52 


” 


| 
x Steam stage. . 52°7 ,,  ,, | After hydrogen 0°9 
otal sulphate . . 109°4 ,, , Aft 
Additional sulphate ” : | atheica- " Ni 
from hydrogen and | 
steam . . . . 95'5 ” ” ; 









The balance-sheet (7a) indicates that, during the preliminary 
raising from 500° C. to 800° C. in an atmosphere of nitrogen, 
with subsequent passage of nitrogen gas, 19°6 p.ct. of the total 
nitrogen of the coke was lost as free nitrogen, while only 
1o'l p.ct. was obtained as ammonia. In the hydrogen and 
steam stages, the ammonia dissociation was small—within the 
limits of experimental error. If equilibrium were reached at 
800° C., very little ammonia would survive. Clearly equilibrium 
was not attained; and the ammonia was preserved by its dilu- 
tion in the gas stream and rapid removal from the hot region of 
the furnace. This is consistent with the results of Bodenstein 
and Kranendrieck (**), who examined the rate of dissociation of 
ammonia in the presence of its dissociation products. They 
showed that the concentration of ammonia plays a more im- 
portant part than that of the hydrogen and nitrogen; the rate 
of decomposition being more rapid with higher ammonia con- 
centrations. 

The results of Experiment 7 suggested the question as to what 
the rate and extent of ammonia formation would have been if 
steam had been brought into action earlier ; and this was put to 
the test. 


EXPERIMENT 8.—T reatment of 500° C. Coke at 800° C., with 
Nitrogen and Steam successively. 
(The results are graphed in fig. 9, curve B.) 
NITROGEN BALANCE-SHEET. 


8a. Calculated to 500° C. coke— 
Nitrogen obtained as ammonia— 





Per Cent, 
1. Nitrogen stage . .». » + + + + « 10°7 ; 
2a. Steam stage. . . «© © © © © « « fo} 80°3 
Nitrogeninash. . - «s+ se + + + — 
Nitrogen unaccounted for (free nitrogen)— 
1. Nitrogen stage. . . + «+ «© «© «© « a°6} 19°7 
2. Steam stage... «© © «+ © « © OF 
100°0 
8b. Calculated to original coal— seaiinedin 
er Cent. 
Nitrogen driven off during coking to 500° C. . 21°6 
Nitrogen obtained as ammonia— 
1. Nitrogen stage . . 1. 1 + «© «© « 8't} 63°0 
2. Steam stage ... ++ +» «© « « 54'6 


Nitrogen inash . . «+ 1 «© «© « e% _ 
Nitrogen unaccounted for (free nitrogen) — 

1. Nitrogen stage. . . + « » + + @ 5°3} 15°4 
2a. Steam stage . 1 6 6 0 ee te te (OS 





100 Oo 


Thus the whole of the nitrogen left in the coke after treat- 
ing with nitrogen at 800° had been obtained as ammonia by 
treatment with steam, and much more rapidly than when treat- 
ment with hydrogen had intervened. The coke was found ashed 
when ammonia evolution ceased. 

In the first nitrogen stage, the result confirmed that of Ex- 
periment 7. The additional ammonia obtained at 800° C. with 
steam, and calculated to pounds of ammonium sulphate per ton 
of coal, are shown below : 


In 6 hours 40°8 lbs, of (NH,)3SO, per ton of original coal 
12 Lal 69°2 ” LA) ” se Lal 
24 LA) gI‘2 ” ” Lal ” ” 
The ammonia obtained in 396 hours was equivalent to 
y6°3 Ibs. per ton. The total yield may be shown thus : 
Sulphate 
Per Ton. 
1. Nitrogen stage . . 14°8 lbs. Per cent. nitrogen in coke : 


3. Steam stage. » . 96°3 » Before treatment . . . 1°87 
—_ After nitrogen treatment . 1°50 
Total sulphate . I1I'r ,, After steam he Nil 


A diagrammatical representation of Experiments 7 and 8 is 
given in fig 10, tracing the nitrogen of the coal through the 
various stages. In the first stages of both Experiments 7 and 8 
—i.e., in the raising of the 500° C. coke to a temperature of 
800° C. in an atmosphere of nitrogen with subsequent passage 
of nitrogen gas—of the 30 p.ct. of the nitrogen of the coke 
yasified only 10 p.ct. had been obtained as ammonia. Our next 
task was to determine whether any more ammonia would be 
obtained by raising the coke to 800° C. in stages, so tending to 
minimize dissociation of ammonia liberated. 

The 500° C. coke was raised in a current of nitrogen to 
500° C., maintained there, and ammonia tests made. The tem- 
perature was then raised to 600° C., and similar determinations 
made at this temperature. The number and duration of these 
heatings are indicated in fig. 11. The coke was next raised to 
700° C., and then 800° C. ; a similar procedure being employed. 
A sample of coke was withdrawn at the end of the experiment, 
analyzed, and the nitrogen balance-sheet constructed. The re- 
sults obtained are graphed in fig. 11. In this experiment, a cur- 
rent of nitrogen gas was passed during the whole time. The 
dotted portions of the curve were obtained by extrapolation, and 
indicate the passage from one temperature to another. 

The results (fig. 11) indicate that there was a considerable 
evolution of ammonia at 600° C. At 700° C., the quantity of 
ammonia obtained in the first period of one hour was greater 
than at 600° C.; but the rate of ammonia recovery fell away 
much more rapidly. No appreciable quantity of ammonia was 
obtained at 800° C. The results indicated that, in this heating 
in stages from 500° C. to 800° C., as compared with direct heat- 
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ing at 800° C., the nitrogen obtained-as ammonia and that as 
free nitrogen were both rather less; but the ratio of ammonia to 
free nitrogen was rather greater, being o’60, as against 0°51. 


EXPERIMENT 9.—500° C. Coke in a Current of Nitrogen Gas 
at 500°, 600°, 700° and 800° C, 


NITROGEN BALANCE-SHEET. 
ga. Calculated to 500° C. coke. 
Nitrogen obtained as ammonia— 
Per Cent. 


i 


i 
76°7 
14°6 


Nitrogen left inthecoke: : : : . | 
Nitrogen unaccounted for (free nitrogen) . 
100°‘0 
. Calculated to original coal— 
Per Cent, 

21°6 

6'8 

60"! 

II'5 

100'0 
It would appear that, by heating in nitrogen to 800° C, at once, 
rather more ammonia was obtained, and. much more quickly ; 
but a little more was dissociated, because it came off in greater 
concentration. 

The slow heating by stages to 800° C. showed that the 
ammonia obtainable by heating in nitrogen was all secured at 
or below 700° C., if sufficient time were given; but that the 


Nitrogen driven off in various forms during coking. 
Nitrogen obtained as ammonia . 
Nitrogen leftincoke . . ..... 
Nitrogen unaccounted for (free nitrogen) . 


affected, by this gentle treatment, being equivaleat to two-thirds 
of the nitrogen expelled from the coke. Confirmation of this 
result, important to practice, was forthcoming from another 
trial made under similar conditions. In this experiment, on 
continuing the nitrogen treatment to goo° C., a further 4°7 p.ct. 
of the nitrogen of the coke was expelled, but only o'1 p.ct. was 
obtained as ammonia. Thus, with slow heating in an inert 
atmosphere, this coal yielded no appreciable quantity of ammonia 
above 700° C., though it continued to lose nitrogen. 

In order to facilitate comparisons, the numerical results 
obtained have been collected in Tables I. and II.; but reserva- 
tions are necessary in some cases, as has been explained. 


LIBERATION OF SULPHUR FROM GOKE AS SULPHURETTED 
HYDROGEN. 


As was mentioned earlier in the description of apparatus, a 
washer was placed in the train containing caustic soda, for the 
absorption of sulphuretted hydrogen. In each experiment run 
for ammonia, parallel determinations of sulphuretted hydrogen 
were made. These will be reported later, and considered in 
more detail; but a curve (fig. 12) is introduced to show the re- 
sults obtained by the treatment of the 500° C, coke with 
nitrogen, hydrogen, and steam successively at 800° C. It will be 
seen that there is a parallelism between the results obtained with 
sulphur and those with nitrogen. When it had become impos- 
sible to liberate any more sulphur from the coke as sulphuretted 
hydrogen by passing nitrogen, a considerable quantity of the 
sulphur left in the coke was obtained as sulphuretted hydrogen 
by heating in a stream of hydrogen.* When the reaction with 
hydrogen had become very slow, further considerable quantities 





loss of ammonia by dissociation was not eliminated, or greatly 





|B=periment 


of sulphuretted hydrogen were obtained by treatment with 


TaBLe I.—Percentage Yields Calculated on the Nitvogen of the Cokes. 


1.|Experiment 2.|Experiment 3. Experiment 4. Experiment 5. Experiment 6, 





j 
| 


| 500° C, Coke 


| using 


, ’ 
too0® C, 


Nitrogen at 
600%, 800° 


500° C, Coke 
usin 
Hydrogen at 
600°, S00°, 


800° C. Coke 800° C. Coke | 1100° C, Coke) 1106° C, Coke 

using using using using 
Nitrogen at Hydrogen at Hydrogen at Hydrogen and 
600°, 800° 600°, 800° 600°, 800°, Steam at 620°, 
100° C, 800°, 1000° C, 


1000° C, 





Nitrogen as ammonia . 
Nitrogen left in coke . 
Nitrogen unaccounted for ( 


free nitrogen) 





Nil 
100°0 
Nil 











100°0 








Experiment 7. Experiment 8. Experiment 9, 





using 


00" C 





500° C. Coke 


500° C, Coke 


Nitrogen at 
800° C, 


500° C. Coke 
using 

Nitrogen and 

Hydrogen at 
800° C 


successively. 


using 
Nitrogen, 
Hydrogen, 
and Steam 
successively 
at 800° C 





Nitrogen as ammonia 
Nitrogen leftin coke . . 
Nitrogen unaccounted for ( 


free nitrogen) 


41'r 
38°3 
6 





79°2 
Nil 
20°8 





500° C. Coke 


500° C, Coke 
using 
Nitrogen 
and Steam 
successively 
at 800° C, 


500° C Coke 
raised to 
800° C. in 
Stages in 
Nitrogen, 





80°3 
Nil 
19'7 








Experiment 


100°0 


100°0 


TasBLe I1.—Pevrcentage Yields Calculated on the Nitrogen 





I. 


Experiment 2. 





| 500° C, Coke 


using 


Nitrogen at 


600°, 800°, 
1a00° C, 


500° C, Coke 





Nitrogen driven off during coking . ‘ 

Nitrogen obtained as ammonia in experiment 
Nitrogen left in thecoke . . . 
Nitrogen unaccounted for (free ni 


trogen) wig 





800° C. Coke 
using 
Nitrogen at 
600°, 800°, 
1000° C, 


49°7 
0'2 


35°3 
14°8 


Experiment 3. 


800° C, Coke 
using 
Hydrogen at 
600' ° 


of the Coal. 


Experiment 4 


100°0 











100°0 











Experiment 7. 


| 500° C. Coke 


500° C. Coke 


500° C. Coke 
using 
Nitrogen, 
Hydrogen, 
and Steam 
successively 
at 800° C. 





Nitrogen driven off during coking . .. . 
Nitrogen obtained as ammonia in experiment 
Nitrogen leftinthecoke . .... , 
Nitrogen unaccounted for (free nitrogen) . 


21°6 
62°1 
Nil 
16°3 


Experiment 8. 





Experimeni: 9. 





500° C. Coke 

using 
Nitrogen 
at 800° C, 


500° C, Coke 
using 
Nitroger and 
Steam 
successively 
at 800° C, 


500° C. Coke 
raised to 
800° C, in 
Stages in 
Nitrogen, 





21° 

8° 
54° 
15°3 


21°6 
63°0 
Nil 
15°4 


6'8 


60°1 
11'S 








100°0o 








100’0 





190°0 





100'0 
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steam. “By this successive treatment with nitrogen, hydrogen, 
and steam, 93' p.ct. of the total sulphur in the coke was obtained 
as sulphuretted. hydrogen. 
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DISCUSSION. 

The PresiDENT: I beg to move the adoption of the report. I 
am sure you will agree with me that we owe a very considerable 
debt of thanks to Dr. Monkhouse and Prof. Cobb for the work 
the substance of which has just been communicated to us. It 
certainly seems a wrong thing that in the ordinary course of 
carbonization only 10 to 25 p.ct. of the nitrogen in the coal 
should be realized. We have already found, in working with ver- 
tical retorts, what evidently is the effect of the steam there—i.e., 
as a rule there is a very considerable increase in the ammonia 
we get per ton of coal. It does not matter what the immediate 
market for ammonia is. Our business is to get as much out of 
a ton of coal as we can, and leave the markets and other matters 
of that sort to settle themselves. Our business as engineers is 
io get the greatest production out of the ton of coal; and it is 
by research work, of this description that we get the information 
we can ourselves apply to practical use. There can be little 
doubt that in future our methods of gas manufacture will alter 
in the direction of using more of our coke, and necessarily, the 
production of more hydrogen and the use of steam in the manu- 
facture of gas. It is how best to apply these lessons, one of 
which we have learned to-day, in increasing our products that 
we must set our wits to work. I shall be glad to have remarks 
from any gentlemen with regard to the paper. 

Dr. R. Lessinc (London): May I ask one question with re- 
gard to the composition of the ash in the coal used for this par- 
ticular research? I drew attention to the catalytic effect of some 
of the inorganic constituents of coal carbonization and com- 
bustion in the William Young Memorial Lecture in 1914; and I 
am firmly convinced—although the experimental proof has not 
yet been forthcoming—that the kind of ash in the coal will in- 
fluence both the course of carbonization, and in: this particular 
case the course of the evolution of ammonia or sulphuretted hydro- 
gen, as the case may be. It would therefore be very interesting, 
having all this very minute detail of these experiments, if it could 
be added to by the addition of a complete analysis of the ash. 
The question of the form of the ammonia compounds has been 
raised, and I understand that work is in hand. It would also be 
interesting to survey, in doing so, the influence of the ash con- 
stituents on the actual compounds which are present in the coke 
when it is finished. There is no doubt that some such com- 
pounds as silicides or carbides must have an influence, if they 
are not responsible for the various degrees of coke that are ob- 
tained at different temperatures. I throw it out as a suggestion, 
that possibly in the case of the hard coke obtained at 1100° C. 
some such compounds are formed which prevent the action of 
the hydrogen or steam on the nitrogenous compounds, the amino 
compounds, or whatever they are, by some combination between 
the silica or alumina of the ash; that some of the carbon would 
close up the pores or molecular free spaces. I should like to 


congratulate the authors on their very valuable work in this full 
investigation. 

























































































































































































































































































Mr. W. W. Townsenp (Colchester): I should like to ask a 
question which I think is of some importance, but I do not know 
whether it is possible to answer it accurately. It is quite evident 
that in making a laboratory experiment of this nature, the time 
in which the reaction takes place is of very small importance; 
but in applying it to working on a practical scale, it is of great 
importance to know whether it would be possible to increase the 
vield of ammonia very considerably in any feasible time of opera- 
tion. I notice the curve is made very much sharper in fig. 9 by 



















































the use of steam, straight-away after the first part of the distilla- 
tion. That is a very interesting fact ; and it has a very important 
practical bearing on the subject, because if you look at the other 
curve, it is quite apparent that. it would not be possible to expose 
coke at a certain temperature to the reaction in order to gain 
this extra yield of ammonia, because there simply would not be 
time enough to do it. I should therefore like to ask the authors 
if they have come to any conclusion as to the time required on an 
ordinary working scale for carrying out this reaction. Of course, 
on a laboratory scale even the sharpest curve shows that the 
coke, I take it, was exposed for 50 hours to a stream of gas. 
That is the chief point I have to make. ‘ With regard to the 
commercial aspect of the problem, it has been pointed out that 
it hardly pays at the present time to produce ammonia. But I 
should like to draw attention to the fact that it is obvious, when 
you come to think of it, that if we could even double the yield of 
ammonia, much less obtain the whole of the nitrogen in the coal 
in the form of ammonia, we should have what we have long 
been looking for—viz., a new method of liquid purification. We 
should have as much ammonia as would, in our own case, 
neutralize the acid gases. Unfortunately for us, however, in 
obtaining this extra yield of ammonia, we also obtain a very 
much higher yield of sulphuretted hydrogen. I should like to 
know whether any calculations have been made, of purely 
theoretical interest, to show. whether the one is a complete offset 
to the other, or whether it would be possible, by any means of 
working which can be devised, to obtain the large increase in 
the yield of ammonia without at the same time getting a great 
increase in the sulphuretted hydrogen, which would be a very 
difficult problem to deal with. 

The Presipent : I will now call on Prof, Cobb to reply to the 
points that have been raised. 

Prof. Cops: I shall be very brief, and probably say something 
complementary in writing. In the first place, I thank you for 
your kind general remarks respecting the paper. I might point 
out that the to p.ct. referred to as recoverable by heating in 
nitrogen, was a supplementary to p.ct., commencing with a soft 
coke which had been prepared at 500° C.; it did not represent the 
amount obtained at the beginning with raw coal. That is but « 
detail which will be seen on any careful detailed perusal of the 
paper. Dr. Lessing’s point is, I think, quite a good one, and 1 
think we ought to add the composition of the ash of the coal. 
We will do so when the paper comes up for final reproduction in 
the ‘‘ Transactions.”’ I certainly think it should be added. As 
to the theoretical aspect of it, the formation of compounds in the 
coke during carbonization—this is also a subject on which we 
hope to put out a further speculation, at any rate, at a later stage. 
But theoretical speculation has deliberately been excluded from 
the present paper. As to Mr. Townsend’s remarks. As he says, 
the time factor is of importance ; and you will notice, on looking 
at the paper, that in the first place the time of contact of the gases 
with red-hot coke in these experiments, as that of others of a 
similar kind which we have published, has been calculated, and 
is given. You will find the time of contact is given which allows 
the conditions to be compared in this respect with works condi- 
tions. Apart from that, it is quite true that some of these re- 
actions were carried over periods beyond. those associated with 
normal works practice—s5o hours, 100 hours, and so on. That 
was because we really did want to see whether the hydrogen 
action could be carried to completion, and so we followed it out 
further than could possibly be done in works practice. What we 
established in that way was that the hydrogen did, for all practi- 
cal purposes, certainly come to a stop after a certain amount of 
ammonia had been obtained, and that any period which could be 
contemplated in works practice could give no more ammonia. 
It will be seen that an attempt has been made to show what kind 
of results would have been obtained if the periods had been those 
of ordinary carbonization and bye-product practice. It says 
** After six hours, ammonia equivalent to 10°9 lbs. of ammonium 
sulphate per ton of original coal;”’ ‘‘ after twelve hours, am- 
monia equivalent to 16°9 lbs. of ammonium sulphate per ton of 
original coal ’’—that represents another works period ; and then 
we give 24 hours and 48 hours, so that we cover the longest 
period of bye-product coke-oven practice. And then again, we 
show what happened in the same way, not only with hydrogen, 
but with steam. The results are all given after 6, 12, 24, and 
48 hours. That, I think, is the kind of information which Mr. 
Townsend suggested as desirable. Then, as to the recovery of 
sulphur along with ammonia. It is quite true that under the 
conditions where we obtain more ammonia, more sulphuretted 
hydrogen is also obtained. Possibly I do not regard that with 
any degree of apprehension, because I believe the time will come 
(if it has not already come) when the sulphur in the coal, con- 
tained as sulphuretted hydrogen in the gas, would be used as 
the source of the ammonium sulphate. For that reason, one 
would not have to regret the production of more sulphuretted 
hydrogen as the amount of ammonia is increased. 

The PrEsIDENT: We have had an ample reply, for which we 
will thank Prof. Cobb. It considerably adds to the value of the 
paper. I now propose the adoption of the report. 

Mr. Samuet Grover : I have very great pleasure in seconding. 

The report was adopted, 
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PUBLIC WORKS CONGRESS. 


Conference Arranged by the Institution of Gas Engineers. 


The preliminary programme has been issued of the Public 
Works, Roads, and Transport Congress, which is to be opened in 


London on Nov. 18, and continued until the 25th. The Organiz- 
ing Committee includes representatives of the County Councils 
Association, the Association of Municipal Corporations, the Urban 
District Councils Association, the Rural District Councils Asso- 
ciation, the British Water-Works Association, the Incorporated 
Municipal Electrical Association, the Institution of Municipal and 
County Engineers, the County Surveyors’ Society, and the Insti- 
tute of Cleansing Superintendents. 

One branch only of the public services is the subject of a day’s 
conference. Thus, on the first day, the conference is organized 
by the Institution of Gas Engineers, with Mr. Thomas Hardie, 
Deputy Chief Engineer of the Gas Light and Coke Company, 
as Chairman. Papers are to be read by Captain de Normanville, 
on the “ Utility of Benzole;” by Dr. Thomas, on “ Public Light- 
ing by Gas;” and by Mr. W. G. Adam, on the“ Uses of Tar and 
other Materials for Road Surfacing.” 

Water and other subjects will be discussed on different days. 

Brigadier-General Sir Henry P. Maybury, K.C.M.G., C.B., 
is Chairman of the Organizing Committee, and Sir Lawrence 
Weaver (of the Board of Agriculture), Vice-Chairman. 

Simultaneously, and in connection with the congress, there will 
be a Public Works, Roads, and Transport Exhibition at the 
Royal Agricultural Hall, Islington, which promises to be of an 
interesting character, 


<i 


NATIONAL ASSOCIATION OF TECHNICAL GAS 
OFFICIALS. 


Second Annual General Meeting. 


The Second Annual General Meeting of the National Associa- 
tion of Technical Gas Officials was held last Wednesday after- 
noon at the Central Hall, Westminster—under the chairmanship 
of Mr. R. G. SHADBOLT, who explained that the meeting had been 
deferred owing to the postponement in May of the annual meeting 
of the Institution of Gas Engineers. 


The GENERAL SECRETARY (Mr. F. Herbert Stevenson) read the 
minutes of the last general meeting. 

Mr. R. S. RaMspEN (Leamington) proposed their adoption ; and 
it was agreed to. 

There were then presented the annual report and statement of 
accounts. The report, which was for the year ended May last, 
included the following : 


At the annual general meeting of the Association in June, 1920, the 
members passed the draft rules tentatively, subject to revision, and 
confirmed the appointment of the temporary officers, with a view to 
their continuing the organization of the Association. 

The year has, therefore, been largely one of organization ; and good 
progress has been made therewith. Many districts are completely 
organized with Committees and Honorary Secretaries, and have 
appointed properly accredited representatives to the General Council. 
In some districts there is still difficulty, however, in obtaining an 
Honorary Secretary to take up the work. 

A meeting of the General Council was held in Birmingham on 
Jan. 18, 1921, together with further representatives from the District 
Sections, to discuss the progress of the Association and to instruct the 
officers upon the course to be adopted in furtherance of the objects of 
the Association. The opportunity was taken of putting the Executive 
Committee upon a constitutional basis, and strengthening it with new 
members. This Committee has met monthly since then, and much 
progress has been made. 

The rules have been completely revised; and the alterations are 
recommended by the General Council for acceptance by the members 
at the annual general meeting. 

_Notwitstanding the comparatively unorganized state of the Associa- 
tion during the year, it has been asked by many members for assist- 
poe and has been able to render practical service, producing tangible 
results, 

The financial position shows that, without the entrance fees, which 
were paid by all members last year, the Association's activities will be 
very seriously hampered by lack of funds, unless a greatly increased 
membership is obtained. All members are, therefore, earnestly 
entreated to use their personal influence among their colleagues on the 
Association's behalf. 





The CuarrMan, in proposing the adoption of the report and 
accounts, said that the latter showed there was a balance at the 
bank and cash in the Secretary’s hands at the end of the finan- 
cial year of {21 3s. 1d. Inthe report it was pointed out that 
the financial position of the Association was not of the rosiest ; 
and certainly the Executive Committee had had to be extremely 
careful with regard to expenditure. This state of affairs, if it con- 
tinued long, would have a detrimental effect on the working of 
the Association. Therefore it might be necessary to consider 


hext year, ways and means, by increasing the or or, 
on the other hand, by increasing the subscription. The lat 
course, he hoped, would not prove necessary. 


t.GrorGcE Dixon (Lancaster) seconded the motion, which 
was Carried, 


ter 





Mr. F. C. Briacs (Dudley) proposed that Mr. Shadbolt be ap- 
pointed their Chairman until the next May meeting. As Chair- 
man of the Executive Committee, he (Mr. Briggs) had been in 
close touch with Mr. Shadbolt, who had done very good work 
for them. The Association, as a new organization, had had great 
difficulties to face; and no doubt it had seemed to some people 
that they had been “cutting no ice.” He could, however, assure 
the members that since last May they had been ploughing through 
the icefield; and this had been entirely due to Mr. Shadbolt. 
They could not find a better advocate. 

Mr. J. H. CRowTHER (Wallasey) seconded the proposal, which 
was supported by Mr. RamspeEn and agreed to. 

The CuairMan said he would be very pleased to occupy the 
position for another year, because he felt that it would be giving 
him an opportunity of completing the work which he tentatively 
undertook—that was, to bring this movement to a successful 
issue. He did feel when he was asked to take the chair that he 
occupied a rather unique position, having been on both sides of 
the hedge, and being at the present time in a somewhat indepen- 
dent state, 

On the proposition of Mr. Dixon, seconded by Mr. J. Mocrorp 
(Briton Ferry), Mr. W. G. S. Cranmer, of Willenhall, was re- 
elected Treasurer. 

The CuairMAN remarked that Mr. Cranmer had rendered really 
substantial service to the Association ever since its inception. 

Next the Hon. Auditors (Mr. Vincent Hughes, of Smethwick, 
and Mr. R. J. Rogers, of Birmingham) were re-appointed, on the 
motion of Mr. Mocrorp, seconded by Mr. Dixon. 

The Cuairman said that now they were working under their 
constitution, the different districts elected the members of Coun- 
cil; and in this way nominations had been made; but to put the 
matter in order, it was necessary that the meeting should now 
confirm them. 

Mr. W. G. S. CRANMER (Willenhall) proposed the confirmation 
of the election of these members, pointing out that they had all of 
them had some experience of the work. He himself had been 
connected with the movement from the beginning; and he was 
very keen that the work should goon. He thought they might 
hope that in course of time, in spite of the uphill task that had 
faced them, the Association would flourish, and do what it was 
intended to do. He had mentioned on several occasions that 
they did not want to be thought selfish. The idea was not only 
that they should ask something, but that they should be willing 
to give something. What he meant was that though they asked 
that the position of many members of the industry should be im- 
proved, at the same time they were hoping that the Association 
would help the members to improve the service given by them to 
the industry. The representatives, so far as they had already 
been nominated, were as follows: 





District. 











Members, Assistant Members, 
wu St Sri hake my | | ‘ 

. | F.C, Briggs | B. J. Bell 
Midland... . . - «{l EG. Show | on 
Manchester . .. . . . | G. Dixon | J. Bridge 
Northern. . .. . . . | W.M.Galleway | T. A. Seagrave 
BIE reyes) wiliex thei lint a 9 -- | C. G. Howard 
Southern 5 2 ww te | —_ | L. C, Geer 
South Wales. . .. . . | J, Mogford | F. C. White 
South-Western . + So 8 — J. R. Love 
North British . . . . . | J. Wilson J. Wilson 











Mr. F. G. SHaw seconded, with the remark that those who were 
at present on the Executive Committee, so far as he knew, put 
their very best into the work. It had been a particularly hard 
task to get things moving at all. There were a great many diffi- 
culties connected with the organization of such an Association as 
theirs. To begin with, their aims and objects were of the very 
greatest importance, and yet the members concerned were not at 
all numerous. The number of engineers and managers in the 
British Isles, he thought, who would be eligible for membership 
was considerably less than a thousand. But there was very 
great interest still being taken in the Association, and he felt sure 
they were on the right lines. 

The nominations were confirmed. 

On the proposition of Mr. Briccs, seconded by Mr. W. M. 
GaLLeway (Whitby), Mr. A. E. Broadberry, of Tottenham, and 
Mr. Charles Wood, of Bradford, were appointed trustees. 


ALTERATIONS OF RULES. 


The CuarrMaN said the next item was the alteration of the rules. 
They were at the moment working under the draft rules submitted 
at the last annual meeting. These rules had been very carefully 
gone through again and again during the year by the Executive; 
and the proposed alterations had been considered by the Council. 
Under Rule 6, however, it was provided that “ no special busi- 
ness shall be transacted at any general meeting unless there be 
present at the commencement of the business not less than fifty 
corporate members entitled to vote.” This number they had not 
with them then. The adoption of the amended rules was rather 
an important matter to stand over until the next annual general 
meeting. The best course would be to adjourn the meeting for 
as short a time as possible. 

Mr. Briacs pointed out that the rules had been amended on 
lines suggested by the District Sections, and if they adjourned 
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the meeting the rules could be passed whatever number of mem- 
bers might then be present. 

After some further discussion, it was resolved, on the motion 
of Mr. SHaw, seconded by Mr. CRANMeER, that the meeting stand 
adjourned to a little later in the day; and on the resumption of 
the proceedings, 

Mr. Brices proposed the adoption of the amended rules. He 
explained that Rule 3, which provided that no member should 
apply for any position where a miuimum salary was not stated, 
had been deleted. The terms “senior member” and “ junior 
member” had been dropped out; and full membership had been 
divided into ‘. members.” and “ associate members,” the classifi- 
cation being largely a question of subscription. The portions of 
Rule 4 bearing particularly on this matter are as follows: 


Members shall be over 25 years of age, and hold, or have held, the 
position of engineer or manager of a gas undertaking with an annual 
make of gas of over 25 million c.ft., or a position of technical respon- 
sibility in the manufacturing, engineering, or distribution departments 
of an undertaking with an annual make of over 200 million c.ft. 

Associate members shall be managers of small works with an annual 
make of 25 million c.{t. or under to 15 million c.ft., all otber technical 
officials not specified in the paragraph preceding, and pupils. 

Managers of works with an annual make of under 15 million c.ft. 
may be admitted at the discretion of the General Council. 

The entrance fee for members shall be {1 1s,, and the annual sub- 
scription shall be: 

For engineers and managers in undertakings of 100 million c.ft. 

annual make and over, and departmental chiefs in works of 
500 million c.ft, annual make and over, {2 2s. 

For all other members, f1 1s. 

The entrance fee for associate members shall be ros. 6d.; and the 
annual subscription shall be ros. 64. 

Associate members transferred to the class of members shall pay 
a transfer fee of ros. 64., in addition to the appropriate increased 
subscription. 


The rule relating to the government of the Association had been 
put on a better basis, whereby each area would elect its own 
representatives on the General Council which controlled the 
Association. The Association was divided into District Sections, 
and they could elect a Committee and Hon. District Secretary. 
This would put the organization on a sound footing. Associate 
members could now be represented at all general meetings by 
delegates, because it was recognized that they could not attend 
at the time of the annual meeting of the Institution of Gas Engi- 
neers. The rule dealing with the alteration of rules had been 
revised, to make it certain that all members should have adequate 
notice of any proposed alterations before they could be passed. 
The rule in question was Rule 12, which would now read: 


Any alteration in or addition to these rules must be submitted by the 
General Council to the corporate members at a general meeting, and 
shall be approved by three-fourths of the corporate members present 
and voting, or in the event of a poll bsing demanded in accordance 
with Rule6, by the same proportion of corporate members voting by 
postal ballot. 

Notice in full of any proposed alteration of rules must be lodged 
with the General Secretary not less than 21 days before the date of 
such general meeting. 

Alterations to rules shall be submitted in full by the General Secre- 
tary to all corporate members, with the notice of the general meeting 
at which they are to be proposed. 


These alterations had all been in the hands of members since 
May last. 

Mr. Suaw, in seconding, made reference to the large amount 
of work done by Mr. Briggs in putting the rules into shape. It 
was only right that this should be acknowledged. 

Mr. A. S. Brook (Lisburn) expressed the opinion that, if they 
wanted to make progress, it would be necessary to fix a higher 
subscription than the one mentioned. More money would be 
required if any really effective work was going to be done. 

The Cuairman: That is a very appropriate remark. The 
position is obvious. 

The altered rules were then unanimously adopted. 

The CuairMan said he thougbt he ought to tell them of the 
amount of work done by the Executive since the time they 
were appointed. They met practically monthly, at great per- 
sonal inconvenience. Mr. Briggs, in particular, as Secretary, had 
had a large amount of work. Thanks were due to the Executive 
for what they had done; and he hoped their efforts would havea 
successful issue. He proposed a vote of thanks to them. 

Mr. RamMspEN seconded, and asked whether the Executive 
could not secure more publicity, as to what they were doing. 

Mr. Briaas replied that they wanted to get publicity ; and the 
Technical Press published a résumé of the Executive meetings. 

Mr. GALLEway, moving a vote of thanks to the Chairman, said 
that from what he had seen of Mr. Shadbolt he was convinced 
that whatever he took in hand he put his heart into. The present 
position of the Association was largely due to the interest he 
took in matters of this kind. 

Mr. CrANnMER seconded the vote, which was acknowledged by 
the CHAIRMAN. 

The meeting was then brought to a close. 











The half-yearly meeting of the Wales and Monmouthshire 
District Institution of Gas Engineers and Managers, which was 


SPEEDING-UP WATER GAS PRODUCTION. 


By A. O. Jones, of London. 


Tue present tendency towards a lower standard of calorific 
power, and the high prices of labour and materials, particularly 
coal and gas oil, are concentrating the attention of engineers and 
managers more and more on the production from a ton of coal of 
the maximum quantity of B.Th.U. in the form of mixed coal gas 
and water gas. 


The continued increase in the number of works where total 
gasification plants are installed shows this drift of opinion; and 
other engineers are overhauling their carburetted water-gas plants 
for producing plain water gas in order to increase the B.Th.U, 
obtainable from a ton of coal while reducing the cost of manu- 
facture. In the latter case, in order to overcome the disadvan- 
tages of making coal gas and water gas in separate plant units, 
arrangements are being made for the quick transter of hot coke from 
retort to generator, and where possible for placing the water-gas 
plant under the same roof as the. retort-settings. In addition to 
this, waste-heat boilers are being added to the water-gas plant to 
increase the over-all efficiency ; and, in general, more attention is 
being given to operation details. 

Those who have been in the habit of making carburetted water- 
gas know that when results show the generator fuel consumption 
down in the neighbourhood of 27 lbs. of carbon per 1000 c.ft. of 
gas made, they are getting near maximum efficiency; but many 
managers are still doubtful as to (1) what effect the change-over to 
uncarburetted water gas would have on fuel consumption, (2) how 
much waste heat should be recoverable, and (3) what, if any, altera- 
tions should be made in plant manipulation. It is now a recog. 
nized fact that steaming retorts is a wasteful method of manu. 
facturing water gas, although asmall amount of steam admitted 
to retorts has a beneficial effect on the working of the charge 
in other ways, so it need not be discussed. But further con- 
sideration may be usefully given to the three items enumerated, 
in order to see if any progress can be made. 


(1) WaTER GAs wiTHouT ENRICHMENT. 


When discontinuing carburation of water gas, the fact that a 
certain volume of oil gas is withdrawn and more water gas has to 
be made to take its place, seems to point to a larger fuel con- 
sumption when water gas alone is being made; but when com- 
paring water-gas with carburetted water-gas making, the follow- 
ing facts must not be overlooked : 


(a) About 5400 B.Th.U. are lost in the gasification of every 
gallon of oil. 

(b) About three times as much heat is lost by radiation and 
convection from the carburettor, superheater, and connect- 
ing pipes, as compared with the losses from the generator, 
on account of the larger surface exposure. 

(c) Heat is carried away by the extra blast products liberated 
in producing the extra heat required by these two items. 


From a heat balance calculation relating to a comparatively 
small set (600,000 c.ft. per 24 hours), when making (1) water gas, 
and (2) carburetted water gas, it appears that the distribution of 
heat among the chief items would be somewhat as follows, in 
terms of carbon per 1090 c.ft. of gas made: 


BLUE WATER GAs. 


Carbon delivered to the gas as carbon monoxide . . 12°68 
Net loss due to water-gas reaction . . . . » «+ + 5°68 
Loss by heat carried away by blast products. . . . 3°65 
‘ie <s ie gas produced are 1'69 

» radiation and convection from generator shell 0°55 

a sensible heat in the ashes, &c. . . . . .« 0°05 
Consumed in raising steam for blowerengine . . . 1°50 
Total carbon per 1000 c.ft. of gas made. . . 25°80 


CARBURETTED WATER GAS 
(Using 2 Galions of Oil per 1000 C.Ft.). 


Carbon delivered to the gas as carbon monoxide . . 10°47 
Net loss due to water-gas reaction . . . . . . +» 469 
Loss by heat carried away by blast products, . . . 4°10 
‘ A he gas produced t» 2pe 
oe radiation and convection from generator, &c., 
shells Ses tsk sige, wt eo. Me ea oe 
wh gasification of oil cet Ek ved 0°74 
a sensible heat in ashes, &c. . . .-. . « O'05 
Consumed in raising steam for blower engine, oil-pump, 
&e, ° . . . . . . e ° ° 1°80 
Total carbon per 1000 c.ft.ofgasmade . . 25°96 


These figures show, within a fraction, the same fuel consumption 
when either kind of gas is being made; but to attain such an ap- 
proximation in practice, attention must be given to the variations 
in plant manipulation which are necessary. Some of these will be 
dealt with under item (3). 


(2) UrinizaTION oF WASTE Heat, 


Mr. E. G. Stewart, in his excellent paper last year [see ‘ Jour: 
naL” for March 30, 1920, p. 750], gave a useful account of a 
waste-heat boiler for water-gas plants; and the steam raised i0 
this way is a real gain in reduced fuel consumption and over-all 
efficiency of the plant, provided it is confined to the use of what 





to have been held to-day, has been postponed till the 27th inst. 


may be called legitimate waste heat. On the other hand, such an 
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adjunct to the water-gas plant must be carefully watched, so that 
the waste-heat boiler shall not become a wasteful-heat boiler. 
The function of a water-gas generator is to make water-gas, and 
not to raise steam by the combustion of carbon monoxide in a 
waste-heat boiler. 

Strictly speaking, the only heat which can be legitimately called 
waste heat is that contained in the sensible heat of the blast gases 
and water gas leaving the generator. This, in terms of fuel, is 
about 5 or 6 lbs. of carbon per 1000 c.ft. of water gas made, and 
equal to an evaporation of (say) 40 or 50 lbs. of steam. The pre- 
sence of carbon monoxide in the blast products is, theoretically, a 
mistake, and in practice should only be considered as a legitimate 
source of waste heat when the gas operator cannot adjust his con- 
ditions to avoid its formation. If these conditions are such as to 
show 2 p.ct. of CO in the blast products, the working of the plant 
should be investigated as being unsatisfactory ; first, because the 
formation of CO during the blast means lower temperatures for 
gas-making, and, secondly, because coke as usually supplied to 
water-gas generators is a more expensive fuel for steam-raising 
than breeze sweepings from the coke yard. In most gas-works 
there is an ample supply of the latter fuel; and where there is 
not, itis better policy and less expensive to use slack or other 
cheap fuels than to work the water-gas generator with blast pro- 
ducts containing excessive quantities of CO. 


(3) From CaRBURETTED WATER GaAs TO WATER Gas. 

The most important variation in the change-over from making 
carburetted water gas to making water gas, is the altered “ blow ” 
conditions required. The discontinuance of oil gasification makes 
the secondary combustion in carburettor and superheater un- 
necessary ; and the concentration of gas production in the gene- 
rator itself makes a few degrees of temperature or a few seconds 
of time vastly more important than they were before, because 
the combustion during the blow must now be directly and com- 
pletely to CO, and N, with the release of the maximum number of 
B.Th.U. in the minimum of time in the generator itself, and any 
appearance of CO in the products is an absolute waste so far as 
gas-making is concerned. 

When making carburetted water gas, the blower delivers only 
about 70 p.ct. of its output through the generator, and the 
rest through the carburettor and superheater; but when making 
water gas the whole supply is available for passing through the 
generator. This totals about 300 to 350 c.ft. of air per minute 
per square foot of grate area; and ascombustion is direct to CO, 
instead of partly to CO, and partly to CO, the result is a quicker 
release of heat and a higher temperature of combusticn. Conse- 
quently the length of blow may be shortened and yet provide 
sufficient heat for the gas-making reactions during a five or six 
minutes’ run. 

The fan type of blower usually installed with carburetted water 
gas plants gives a volume delivery dependent largely on the resist- 
ance offered, and their size has been fixed for delivery against a 
certain average pressure resistance expected in the set. With the 
alteration of working it may be that when the full air supply has 
to be delivered through the generator, some of the older blowers 
may give an insufficient air supply, due to back-pressure, even when 
clinkering is done more frequently so as to keep a clean open fire. 
So, in order to get the best machine output of gas, it may be ad- 
visable to put in a larger or more powerful blower. A generator 
should be equal to a production of 1500 to 2000 c.ft. of gas per 
hour per square foot of grate area, if the air blast, fuel bed, 
steam distribution, &c., are adjusted to obtain the best conditions 
of working. 

ConDITION OF FUEL BED. 

The ideal blow when making water gas alone (consisting, as 
stated above, in the release of the maximum of B.Th.U. in the 
minimum of time) takes place when the fuel is burnt directly and 
as completely as possible to CO. according to the equation: 

Cc - O; = CO. 

At the high temperatures required for water-gas production, this 
ideal blow is effected by the use of a high-velocity air-blast, in 
sufficient quantity to ensure combustion to CO, and to prevent 
reduction of CO, to CO, or in the event of CO formation, to pro- 
vide for its oxidation to CO, before it leaves the fnel bed. With 
a fuel bed about 5 ft. deep, there will be required 300 to 350 c.ft. 
of air per square foot of grate area in a blow of one minute, in 
order to approximate to such conditions. The dryness of the fuel, 
the size of pieces, its distribution evenly in the generator, and the 
frequent removal of clinker, all require constant attention so as to 
maintain good results, 

It is an advantage to have the fuel screened, using only 3 in. to 
4 in. pieces—i.c., not less than about } lb. in weight. But if 
smaller pieces are used, they should be distributed in such a way 
as to give a uniform texture throughout the fire, to avoid “ patchi- 
hess,” which results in parts of the fire being dead, while “ blow 
holes ” in other parts form channels for the escape of air without 
Proper contact with the hot fuel. Dust and small pieces of fuel 
are apt to be blown out of the generator entirely when using the 
high-velocity blast which is here recommended. Clinkering should 

© done as frequently as every five hours, or less if necessary, 
to keep the fire unobstructed and free from “ patchiness ” or 
“clinker-mats;” for although frequent interruptions appear to be 
encroachments on gas-making time, it will be found that the out- 
put of gas per hour, both as regards volume and quality, will be 
increased by the improved conditions of the fire, and the reduc- 

on of back-pressure. 





TEMPERATURES, 

The effect of temperatures on CO formation can be counter- 
acted within wide limits by regulation of the flow velocity of the 
air during the blow, and of the steam during the run; and an 
authoritative investigation is urgently required stating the relation 
between temperatures and high-velocity working, because high 
temperatures worked in conjunction with high velocities give the 
highest capacity and most economical working results in a water- 
gas generator. With present methods of working, there is a 
practical limit set to gas-making temperatures by the trouble with 
hard clinker formation. Otherwise the higher the temperature the 
better during the run. This is shown by the fact that the pro- 
portion of steam decomposed at 1100° C. is trebled at 1300° C. if 
the same velocity of steam flow is maintained, and the same pro- 
portion which requires four seconds contact to decompose at 
1100° C. can be decomposed by half a second contact at 1300° C, 
In other words, the gas making capacity of a fuel bed falls rapidly 
with a decrease of temperature. Consequently there is wisdom 
in the practice of reducing the steam towards the end of the run. 

Furthermore, the rate of production of a good quality gas is so 
slow at 1100°C. in single generator work, that it is probably better 
to cut-off the steam when the temperature falls to rr00° C. and 
so maintain a higher average temperature with its much higher 
gas output capacity. In fact, Clement and Adams, in the con- 
clusions drawn from their experiments, state that the enormous 
increase in -rate of gasification with rise of temperature suggests 
the desirability of operating (with preheated blast) at 1500° C. or 
more, and removing clinker as a slag in the molten state, in the 
manner of blast-furnace practice. Such a course would get rid 
of the clinker troubles so prevalent where cokes from poor coals 
are being used. But before its adoption, the question of suitable 
fluxes should be studied, with a view to their mixture with the 
fuel to assist the melting properties of the clinker. On the other 
hand, investigations with fairly high-velocity blast (about a quarter 
of a second contact), show that during the blow, at temperatures 
up to 11c0° C. there is Jess than 1 p.ct. of CO in the products; but 
above this it gradually increases, till at 1300° C. over 5 p.ct. of CO 
appears in the products. And if this is remedied by still further 
increasing the blast velocity, it is limited by the possibility of blow- 
ing pieces of coke out of the generator. 


OrrosinG CONDIWONS TO BE RECONCILED. 


Thus, to obtain increased speed and efficiency in gas produc- 
tion during the run, a temperature of 1300° C. and even higher, 
is desirable. But with single generator work, using air-blast, 
there is a reduced blow efficiency when working at such high 
temperatures, due to the higher proportion of CO in the blast 
products, This difficulty of opposed requirements may be avoided, 
either by using oxygen (thus eliminating the blow, and making gas 
production continuous), or by using two generators in series (or a 
twin generator) with intermittent air-blast, and operating them 
in such a way that whichever is working in the first position shall 
be blown to give a temperature of 1300° to 1500° C, and the blast 
products, containing a relatively high proportion of CO, shall 
then pass to the second generator, where the fuel is at a lower 
temperature, and the blow regulated to give only CO; in the final 
blast products. 

When the policy of higher temperature working is adopted, and 
the difficulties of clinker removal in the form of slag have been 
overcome, it will be better to utilize waste heat in preheating the 
air supply during the blow and superheating the steam during 
the run, because cold air and low-temperature wet steam have a 
cooling effect on the fuel bed, and if the generator is relieved of 
this extra work, its capacity will be increased considerably as a 
gas-making machine. 





COMPLETION OF THE ASTORIA (NEW YORK) 
GASHOLDER. 


By Rosert E. Livineston, of New York City, 


Yesterday (Sept. 24] the last drop of 14,200,000 gallons of water, 
which has been flowing all the week from an 8-inch main, gurgled 
into the immense 15,000,000 c.ft. gasholder of the Astoria Light, 
Heat, and Power Company at Astoria, Long Island. Two small 
snub-nosed punts and a flat-bottomed row-boat—the latter pro- 
bably after a misspent but gay young life on Flushing Bay—took 
a parting look at the light of day before the last steel plate and 
the last manhole covers were bolted down; and they began a long 
sentence on the Stygian black lake, 300 ft. across, that fills the 
tank of the gasholder and under the equally inky black dome that 
represents the crown. 

A circular pool, 300 ft. across, is no inconsiderable ducking 
pond, as the small urchins of Astoria discovered last summer when 
excavations were begun upon the pit to hold the 1,200,000 lbs. 
of concrete and the 1,000,000 lbs. of steel reinforcements which 
went into the bottom and retaining wall of the new gasholder 
tank. The flooring of the tank, which is laid on the bed rock, is 
possibly not over 18 in. in depth; but the cylindrical wall which 
must withstand the weight of 48 ft. of water is 9 ft. thick at the 
bottom and 5 ft. thick at the top. It stands 50 ft. high, and is 
constructed of the above-mentioned couple of million pounds of 
steel and concrete. 

Within the concrete tank rest the sections of the holder, huge 
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cylinders of ,°,-in. steel plate, 48 ft. 6 in. high. There are five of 
them. The inner one, known as the crown section, carries the 
steel dome that forms the top of the holder. Its plating varies 
from ;'; to 14 in. in thickness from the centre to the circumference, 
and the centre of the dome rises 24 ft. above the edge of the 
section to which it is attached. The compression developed at 
the edge by the lifting power of the gas upon the bulging crown 
amounts to 1000 tons. To withstand this tremendous pressure, 
and prevent the edge from crumpling like a paper cup, the joint 
between the dome and perpendicular section is reinforced with a 
massive curb, trussed on the inside and strengthened with heavy 
plates on the outside. 

Substantial and earthbound as this structure looks, it is really 
very light in comparison with the tremendous lifting surface which 
it exposes to the gas—some 60,000 sq. ft. Were a sufficient 
number of rubber tubes run through the water and under its edge, 
and a sufficient number of persons with no more than average 
chest expansions asked to blow into the tubes, it would slide-up 
its guide-frame with a great deal less exertion on the part of the 
blowers than a small boy exhibits in puffing-up a paper bag. The 
pressure which the holder exerts upon the gas is but { Ib. to the 
square inch. Any pressure of gas or air greater than this will 
inflate it. The total weight of steel in the crown section and 
guide-frame of the Astoria holder is but 4000 tons, no small pro- 
portion of which is in the guide-frame which is attached to the 
edge of the concrete tank and is not lifted by the gas. 

Not only is the holder itself comparatively light, but it is top 
heavy. When buoyed-up by the gas, the crown section (if it had 
free play) would immediatety turn turtle. Set as it is inside the 
other sections and tank, it would wedge itself, doing irreparable 
damage to itself andthem. To prevent this, a shelf is constructed 
around the inside lower edee of the perpendicular side of the 
crown section, on which are bolted an unbroken series of 700 Ib. 
concrete weights, 1200 in number. This additional 800,000 lbs. 
placed at the lowest possible point on the crown section lowers 
its centre of gravity below its centre of buoyancy, thereby putting 
it in stable equilibrium as a floating body. As the holder is in- 
flated with gas and the inner section rises to the point where the 
cup which runs round the lower outer edge of its side engages the 
grip which runs around the upper inside edge of the next section, 
and lifts that section, the stability of the whole is further guaran- 
teed by goose-neck arms which bear upon the uprights of the 
guide-frame with rollers, and keep the floating crown and each of 
its dependent sections at an even distance from the sides of the 
tank and from each other. And also make it impossible for them 
to rotate—not an improbability, as both they and the tank are 
perfectly round. 

Furthermore, besides being both light and top heavy, a gas- 
holder is fragile. Despite its elephantine and monstrously sub- 
stantial appearance, it is not unlike a gas balloon, except that, 
unfortunately, it is inelastic and instead of contracting when not 
inflated would crumple. It could not stand by itself. The side 
sections sitting up on their edges and protected and braced by the 
tank which is as solid as the rock itself, might do well enough, but 
the crown if uninflated and unsupported would cave-in. To pre- 
vent this, the framework upon which in the course of construction 
the crown plates were laid, and which is therefore exactly the 
proper shape to support it, is allowed to stand permanently on 
the floor of the tank. Although made of wood, it lasts indefinitel 
—being entirely unexposed to the air. The lower part of it will 
stand in the water, also a permanent fixture in the holder, and the 
upper part will be in the gas, which is not detrimental to wood. 
When the holder is inflated, the gas supports the crown just as it 
would distend the rubber of a toy balloon; when the holder is 
deflated, the more or less flexible crown drops down and rests 
upon the framework. 

All the foregoing data lead to the conclusion that the design- 
ing, erection, and adjustment of a 4000 ton gasholder capable of 
holding 15,000,000 c.ft. of gas without leaks, made so light that it 
would collapse if unsupported, and yet so heavy that any misad- 
justment would cause it to rip itself apart—is no simple problem. 
It is vastly more complicated and delicate than the job of erect- 
ing a rigid and immovable steel tank, such as is used for storing 
oil. The fact that the holder is in almost constant motion, and 
that this motion must be free and smooth, as well as accurately 
regulated, makes miles of engineering difference between the 
building of a great gasholder and the building of any other kind 
of steel structure. 

The job of building one of the largest gasholders in the world 
(the other largest is the twin of the newly completed holder and 
stands alongside of it at the Astoria Company’s plant) is con- 
siderably more than the cutting-out of the steel plates and rivet- 
ing them together with 2,500,000 rivets, which is the number used 
at Astoria. The bills show the difference. The new holder cost 
the Astoria Light, Heat, and Power Company $1,500,000.00. 

This is in spite of the fact they were able to economize very 
materially in the early stages of the construction, owing to a 
favourable location. The bedrock lies near the surface at the 
point chosen for the holder. The excavation necessary to give a 
circular pit, 300 ft. across and 50 ft. deep, would have amounted 
to something between 300,000 and 400,000 c.yds. But it was not 
necessary that the tank should have a flat bottom. The con- 
struction engineers therefore confined their digging operations to 
a circular trough 50 ft. deep and wide enough to accommodate 
the g ft. concrete wall of the tank and the telescoped sections of 
the holder, which had to rest inside the wall. Inside this trough 





they left the native rock standing in the shape of a huge cone, cut 
off flat at the top. The circular flat top of the cone is 100 ft. in 
diameter, and the incline which runs down to the trough is 146 ft, 
long. Thus the excavation was reduced to about 200,000 c.yds, 
The bedrock was then covered with a comparatively thin layer 
of cement, and the structural framework to support the crown of 
the holder, both while it was being made and afterwards, was 
erected upon the cement covered cone. A secondary economy 
occurred here, as the supports needed were much shorter. 

And now re-enter the boats. Before the water was let into the 
tank, they lay upon the top of the cone, where they had their pic. 
tures taken. As the water level is some 3 or 4 ft. above the top 
of the cone, they are now afloat but not adrift. Each one is tied 
directly under one of the manholes in the crown. Workmen will 
be let down through the manholes, the lids replaced, and the 
holder blown-up with air, not with gas. As the crown section 
rises above the water, there will come into view the rollers set 
below its lower edge, extending out beyond its circumference to 
bear against guide-tracks on the inside of the next section. These 
rollers have to be adjusted. Then the holder will be blown-up 
some more; the next section will be lifted; and its rollers will 
come above the water. So for the next few weeks the expert 
mechanicians of the Construction Company will be paddling 
around in the row boat and two punts in 15,000,000 c.ft. of mid- 
night blackness. It would take a very big light—one much larger 
than those they will carry—to make much impression on the 
absolutely air and water and light proof density of that black- 
ness. 

When every adjustment has been made, the boats will be tied- 
up under the manholes; the workmen will depart; the manhole 
covers will be bolted-down; and the air will be let out of the 
holder and the gas pumped in. Then for many, many years the 
row-boat and pznts will have only themselves for company ; for 
the holders are built to work on and on for long periods, with- 
out any interior attention. 

The placing in operation of this holder by the Astoria Light, 
Heat, and Power Company marks the completion of an addition 
to the Astoria plant costing $7,500,000, and capable of producing 
30,000,000 c.ft. of gas a day, in addition to the 50,000,000 c.ft. 
produced by the original plant. This second unit to be erected at 
Astoria is a part of a contemplated plant to consist of six such 
units; and even as the plant stands to-day, it is the largest gas- 
producing works in the world. 


_ 


PERSONAL. 





Mr. ARCHIBALD P, Matin, the Vice-Chairman of Messrs. R. & A. 
Main, Ltd., and Thomas Glover & Co., Ltd., sailed last Saturday 
for Australia in the Royal Mail S.S. “ Osterley,” for a tour em- 
bracing the firms’ world-wide business connections. 


Mr. and Mrs. G. L. SwaLLow, of Newcastle-upon-Tyne, cele- 
brated their Golden Wedding last Monday. Mr. Swallow has 
been Manager of the Elswick Gas-Works since 1898, and will, in 
August of next year, complete fifty years service with the New- 
castle-upon-Tyne and Gateshead Gas Company. 


Mr. Davin V. Rep, of Port-Glasgow, nephew of Mr. David 
Vass, of Perth, who has been appointed Manager of the Huntly 
Gas Company, Ltd., received his training as an engineer and 
draughtsman with the Greenock Foundry, and specialized in 
gas engineering with Messrs. Henry Balfour & Co., of Leven. He 
served with the Royal Engineersin France, prior to which he was 
with the Glasgow Corporation during reconstruction work at Dal- 
marnock, and latter with the Musselburgh Gas Company. At 
Port-Glasgow, where he was Assistant Gas Engineer, he was 
engaged as Clerk of the Works, and Inspector of the new gas- 
works recently erected by the Corporation. 


TE ARATE 





Parification Temperatures. 


During the winter of 1917-18, Mr. E. M. Osbourne, of Macon 
(Ga.), had occasion to visit five different gas plants, ail in the 
South, where, there being so little cold weather, there is naturally 
no protection provided for purifiers. However, the coldest weather 
in many years occurred that winter ; and all the plants referred 
to had had short periods of dirty gas, caused by too low a tem- 
perature in the oxide purifiers. Therefore he suggests that, 
though usually cold spells last but a short time in the South, 
those who have little or no protection for their outdoor purifier 
boxes should provide some means of keeping the gas going 
through the purifiers round about 60° Fabr. Writing on the 
matter, he recalled an instance in which dirty gas was experienced 
at Alabama during a cold spell some years ago. It happened in 
this case that the boxes were housed ; but the doors and windows 
were left open. When the foul gas came along, the doors and 
windows were closed, and steam-jets put into the seals round the 
boxes. The temperature of the entering gas was at that time 
about 45°. Within an hour, the test for sulphur was better ; and 
in two hours, quite an improvement could be noted. Withia 
half-a-day, the gas was almost clean; and by the next morning 
it was quite right. By studying this cold spell and its effect, it 
was possible to prevent the recurrence of dirty gas from low 
temperature. 
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THE REFRACTORY MATERIALS SECTION OF THE 
CERAMIC SOCIETY. 


The Autumn Meeting of the Refractory Materials Section of 
the Ceramic Society was held on the 6th and 7th inst., at the 
Institution of Mechanical Engineers, Storey’s Gate, Westminster, 
when a varied programme was carried out, under the chairman- 
ship of Lt.-Col. C. W. Tuomas (the President). 


The first paper was on the “ Refractory Materials of the 
London Basin,” by Mr. Henry Dewey. The London Basin com- 
prises the country lying between the Chiltern Hills and the 
North Downs, extending eastwards to the sea. The northern 
and southern boundaries are formed by the chalk, which extends 
continuously from one to the other, overlaid by Tertiary and 
Pleistocene deposits, including in ascending order the Thanet 
Sands, Woolwich and Reading Beds, London Clay, Upper London 
Tertiaries, and alluvial brick earths resting upon alluvial gravels. 
The only refractory materials of importance from the chalk are 
the bands of flint nodules which are used in some potteries. The 
Thanet Sands supply materials, at Beddington (near Croydon), 
which are used for making lime-sand bricks; and near Erith the 
more clayey bottom portion of the Thanet Sands has long been 
used as foundry sand for moulding. The Woolwich and Reading 
Beds, London Clay, and some of the Upper Tertiaries, as well as 
the alluvial brick-earths, furnish materials for making bricks, 
tiles, &c.; but few of them could be reckoned among true refrac- 
tories. A loamy sand belonging to the Woolwich and Reading 
Beds, and occurring in a limited area at Epsom and Ewell, was 
formerly dug for moulding sand for goldsmiths’ work. In recent 
years it has been used for making refractory wares for use at 
many gas-works in London and elsewhere. The London Clay 
has been worked extensively, not only for making red bricks, but 
also for Portland cement. The alluvial brick earths formerly sup- 
plied most of London’s building bricks. 

The next item was Mr. J. H. Marlow’s paper on the “ Marlow 
Gas-Fired Tunnel Oven.” This comprises a simple, but effective, 
producer, asystem for pre-heating the air and superheating the gases 
before combustion takes place, and an exhaust to draw the heat 
through the centre of the tunnel (and not along the walls), which 
the author considers the necessary features for the application of 
producer gas to heat tunnel ovens, &c. The exhaust, which con- 
sists of a system of pipes, is regarded as the governing feature. 
A temperature of 1140° C. can be reached in 48 hours from the 
time of lighting the fire in the producer ; and the temperature can 
be either raised or dropped 100° C. in three hours, Mr. Percival 
J. Woolf next read a paper entitled “‘ Combustion of Oil Fuel; ” 
and the last of the morning papers was that by Dr. A. Granger, 
on “ Alumina, Corundum, and Especially Alumino-Thermic 
Corundum, as Refractories.” 

In the afternoon, Mr. H. S. Houldsworth read a paper by him- 
self and Prof. J. W. Cobb, on the “ Reversible Thermal Expan- 
sion of Silica.” The experiments showed that little change took 
place in tubes of vitreosil (fused quartz) by repeated heatings to 
1000° C., or by four hours’ burning at 1150° to 1170° C. After 
firing for three hours to Cone 14, some tridymite appeared ; while 
heating for 2} hours at 1510° to 1555° C. resulted in from 30 to 
50 p.ct. of the vitreosil being transformed into tridymite, accord- 
ing to the indications of refractive index. In all the other experi- 
ments cristobalite had been the form of silica, produced in quan- 
tity at high temperatures ; and in this case the tridymite obtained 
may be an unstable form. In the presence of 5 p.ct. of soda, 
heating at 700° C. for two hours transformed amorphous silica 
almost completely into cristobalite, though pure silica prepared 
from silicon fluoride, and vitreosil, were unaltered by similar 
treatment. The cristobalite produced at 700° C. from amorphous 
silica in the presence of soda was changed largely into tridymite 
by heating to 1170° C., or to Cone 14. On the other hand, crieto- 
balite was the chief product obtained by heating pure amorphous 
silica (prepared from silicon fluoride) to the corresponding tem- 
peratures. 

Vitreosil was not changed after firing for 24 hours to 1170° C.; 
but some tridymite was present after heating to Cone 14, and still 
More after heating to 1510°to1555°C. The transformation of the 
cristobalite (first obtained by heating precipitated silica in the 
Presence of soda to 790° C.) into tridymite on heating at 1170° C. 
gave support to Fenner’s view that tridymite is the most stable 
form of silica at the latter temperature. The non-production of 
quartz was remarkable, considering its wide distribution and the 
gteat rarity of cristobalite and tridymite in Nature. Quartz is 
denser than the other crystalline forms of silica; and possibly 
pressure, as well as appropriate heat treatment, would facilitate 
its formation, Firing Meanwood ganister without bond to Cone 9 
tepeatedly, or subsequently heating to Cone 14 for two hours, 
caused only a small part of the quartz to be converted iuto 

cristobalite ; but no tridymite was produced. On firing to Cone 20 

or two hours, the quartz was completely transformed, mainly into 

cristobalite, but partly into tridymite. Meanwood ganister with 

Plaster bond, fired to successively higher temperatures up to 

one 9, showed a decreased expansion between 550° and 600° C. 
without the appearance of other expansions such as would indi- 
cate conversion of quartz into tridymite or cristobalite. A subse- 
quent firing at Cone 15 for two hours showed conversion of part 
of the quartz into cristobalite. Subsequent firing for two hours at 

one 19 showed that the quartz had been converted largely into 








tridymite and cristobalite. Welsh quartzite, on firing to Cone 06 
showed only a small permanent expansion, and was still uncon- 
verted quartz. Firing to Cone 9 converted part of the quartz into 
cristobalite; the conversion being considerably increased on firing 
for two hours at Cone 14, and completed after further heating at 
Cone 20 for two hours. But no evidence of the conversion of the 
quartzite into tridymite was observed. 

An important point bearing on furnace practice is that, with 
bricks in which the quartz had been converted into cristobalite 
by hard firing, no strain and danger of fracture would result from 
fluctuations of temperature between 1000° and 300° C., after the 
300° C. had been once attained; whereas with lighter burned 
bricks containing quartz, strain would always result below 600° C. 
Flint with a lime bond was converted with comparative ease on 
heating into cristobalite; the change being almost complete at 
Cone g, and complete at Cone 14. A specimen of silica brick 
made from Welsh quartzite, fired at Cone 16, showed the large 
cristobalite expansion (between 200° and 300° C.) and some 
quartz expansion (between 500° and 600° C.). Another brick 
made from Yorkshire quartzitic pebbles showed the cristobalite 
expansion, but not the quartz expansion. A silica brick (made 
from Welsh quartzite) after long use in a coke-oven had an inner- 
most exposed layer which was an impure glass with a steady ex- 
pansion only half as large between 15° and 100° C. as that of the 
rest of the brick, this latter being cristobalite with very little quartz- 
or tridymite. 








Blowers for Cleaning-Ont Service Pipes. 


In a paragraph appearing on p. 542 of the “ JournaL” for 
Sept. 7, it was stated that, according to the “ American Gas 
Journal,” the Atlanta (Ga.) Gas Company had recently designed 
and put into operation a “ blower for removing naphthalene from 
the pipes,” which had proved much more efficient than the old 
hand apparatus. The purpose for which the apparatus was pro- 
vided was, however, Mr. R. C. Congdon (the Manager of the Gas 
Department of the Georgia Railway and Power Company) writes 
to point out, mis-stated. The blower for cleaning out service- 
pipes was not, he says, designed for the removal of naphthalene 
at all. It is, instead, an apparatus to replace the old hand-pump 
which was used to remove the rust accumulations from the pipes. 
So far from being unable to prevent naphthalene from causing 
trouble in the distribution system, Mr. Congdon says he believes 
that his Company were one of the first, if not the first, to “ bid 
farewell” to naphthalene troubles. This was back in 1904. They 
do not, however, attempt the removal of all naphthalene from 
the gas, as it is not found to be necessary. Naphthalene that 
causes no trouble in the gas, he adds, should remain there, as it 
contributes to the heating value of the gas. In connection with 
the Company’s work on naphthalene removal, a number of the 
largest undertakings in the States were consulted, and it was 
found that it was not their custom to remove all the naphthalene 
which might be present. 


tite, 
——— 


The Brown Oil Shale Retort. 


The Index Shale Oil Company, of De Beque (Col.), are erecting 
a retort designed by Mr. H. L. Brown, of Glen Ridge (N.J.), which 
it is hoped will prove highly successful in low-temperature prac- 
tice. It is tubular, horizontal, and with a positive feed, but with 
no moving interior parts. It is constructed in three sections, 
with stuffing-boxes between; and one or more sections can be 
either dropped or added as practice or the results desired may 
demand. The material is broken to pass a 6-in. ring, and is 
carried forward, as the retort itself revolves, by a fixed device 
which, while ample to move the shale steadily on its way, leaves 
a clear centre space, preventing any sticking or bridging. The 
combined effect of tumbling and heat, says Mr. F. P. Webb, in 
describing the installation, is that of a ball mill, breaking-up any 
hydrocarbon material treated very quickly, and delivering the 
residue in a finely powdered form. Commercial uses have been 
found for this shale residue. The capital cost per ton of material 
treated is expected to be far below that of other apparatus; 
while, among other claims, are the greatest flexibility at all stages, 
and perfect heat control at all times. Thus the same retort will 
handle a wide variety of material. Gases are taken off from each 
section as made; and at the stuffing-boxes steam-curtains are in- 
troduced, preventing the gases from the various stages entering 
other zones. While no new mechanical principles are involved in 
this simple apparatus, it is urged that it does consist of a clever 
combining of old and proved practice. 





bitte, 
—~ 





Society of Chemical Industry.—The latest list of members 
elected to the Society of Chemical Industry includes ths names 
of Mr. Frederick E. Mills, of the Brentford Gas Company, and 
Mr. Leonard Silver, of the Kensal Green works of the Gas Light 
and Coke Company. ‘ 


The Scheme for the Formation of a Private Wagon Owners’ 
Association.—The Committee appointed at the meeting held on 
Aug. 8 to inquire further into this proposal and to report on what 
particular basis an Association should be formed, have met on 
several occasions and considered these matters. A further meet- 
ing of owners will be held at the Cannon Street Hotel (to hear 
the report of the Committee) on Monday next at 4 o’clock. 
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SCOTTISH JUNIOR GAS ASSOCIATION. 
(WESTERN DISTRICT.) 





OPENING MEETING, OCT. 15. 


PRESIDENTIAL ADDRESS 
of 
James CusiE, Glasgow Corporation Gas Department. 


Gentlemen,—In the preparation of these notes, an endeavour 
has been made to introduce subjects likely to create discussion, 


and perhaps broaden our outlook on topics. . Some of the points 
may seem obvious and commonplace; but, nevertheless, they 
need continuous reiteration, as, if there is anything at all in them, 
the more often they are brought to our notice, the greater the 
benefit to the industry as a whole. 


INTERCHANGE OF IDEAS. 


Perhaps never before in the history of the gas industry has the 
necessity for the interchange of ideas, with their far-reaching 
results, been so paramount as to-day. This point was emphas- 
ized by Mr. James Dickson, in his presidential address to the 
North British Association of Gas Managers last month; and it is 
evident the different Gas Associations throughout the country 
represent the best field for attaining this objective. 

While the necessity for, and the benefit of, systematic study is 
admitted, membership of Junior Associations, coupled with at- 
tendance at classes on gas subjects, will most assuredly sustain 
our interest and be of invaluable assistance to us in our studies. 
On the other hand, those who (as it were) have finished their 
scholastic days it will encourage in their work, and provide with 
many opportunities for improving their general knowledge in 
gas affairs. 

There are few industries so fully reprezented by Associations as 
the gas industry; and so long as the members of these Associa- 
tions, without self-interest, meet for the interchange of ideas, and 
keep the spirit of reciprocity in the forefront, there need be no 
fear that development along the right lines will follow—bringing 
in its train permanent benefit to the industry and the consumers 
whom we have the pleasure of serving. 


ASSISTING THE JUNIORS. 


In clause 4, sub-clause (a) of the ‘“‘ Objects” of our Association 
it is stipulated that we are “ to devise means for helping and ex- 
tending the technical knowledge of our members.” Since the 
inception of the Association seventeen years ago, the reading of 
papers and visits to works have been the basis of our programme 
year after year. That we have not struck out in other directions 
causes some of us to feel we have been somewhat neglectful. We 
cannot, however, overestimate the benefit which past and present 
members have derived from the reading and discussing of papers 
and visits to works; and who will gainsay the fact that these 
have been stepping-stones to progress in the lives of many of 
those who now occupy high places in the industry ? 

But are we to content ourselves by leaving dormant one of the 
principal objects of our Association? Surely not! If we can 
devise means for helping and extending the technical knowledge 
of our members and those outside the province of the Association 
by the introduction of new channels of study, we shall be paving 
the way for more intelligent and better service to meet the 
standard of efficiency expected now, and which will be required of 
all sections of the industry in the years that lie ahead. 

Junior Associations may claim to be one of the best study- 
circles extant. For this reason we should seek to develop our 
organization more fully, so that a new interest may be created in 
our affairs and more opportunities be given to our members to 
express their thoughts on matters touching on their everyday 
duties. How is this to be attained ? 


THE VALUE OF INFORMAL MEETINGS. 


For instance, we all know the advantage of informal talks; 
but, unfortunately, our regular monthly meetings do not lend 
themselves to this. We must therefore in some way or other, get 
away now and again from the formalities associated with our 
regular meetings, and if at all possible provide facilities for those 
who, backed up by enthusiasm, are keen on devoting, with their 
fellow members, some of their spare evenings during the week to 
the study of subjects of current interest. 

At the annual meeting of the Scottish Junior Gas Association 
(Eastern District) in Edinburgh a few months ago, reference was 
made by one of the members to the fact that country members 
had not the same opportunities for obtaining technical instruc- 
tion as those resident in the cities. Whether this be the case or 
not, if we in the Junior Associations can extend our programme 
so that, over and above our regular monthly meetings, more 
opportunities can be given to members of meeting together, we 
shall be putting within the reach of those in country districts 
facilities which will be appreciated not only by them but by city 
enthusiasts, 

To this end, suitable accommodation would be necessary for 
the conduct of meetings. What I have in mind is a small work- 
room or laboratory (with facilities for demonstration appliances 
and for carrying out tests in a small way) which would be at the 
disposal of members on one or two evenings each week during 
the winter months, where topics of general and current interest 





could be informally discussed. Each evening at the outset would 
be in the hands of a leader responsible for the introduction of a 
subject; and at the close of the debate, members would be at 
liberty to divert the discussion to other matters on which they 
might desire the benefit of open discussion. Once a fortnight or 
month we might be able to secure the services of specialists in 
different branches of the industry for lectures and demon. 
strations. 

Perhaps we could go further than this and sub-divide our As- 
sociation into districts, to meet this particular purpose, for the 
benefit of country members. This could be done by representa- 
tive members of the Council, in conjunction with managers of gas. 
works in their own area, making the necessary arrangements for 
local meetings; and surely it would not be expecting too much to 
potesrnaga assistance in this direction from managers of local gas. 
works, 

The value of such talks and lectures does not require further 
emphasis, as their homely nature would have far-reaching effect 
not only in improving knowledge, but in bringing members into 
closer fellowship, which at the present time seems lacking. 

It is understood that some undertakings in the South have for 
a number of years provided facilities for their employees on lines 
similar to the foregoing; but in this way, it is only the employees 
of these concerns (which are generally the larger ones) who bene- 
fit, and those who belong to the smaller works have to jog along 
on their own. 

Does it not seem feasible, therefore, that an Association founded 
for the benefit of all sections, should father a scheme as outlined ? 
But you inquire, ‘‘ How would a scheme of this kind be financed ?” 


EXTRAORDINARY MEMBERS. 


For some time back, it has been apparent that as members at- 
tain certain positions in the industry, although they may acknow- 
ledge that our Association has helped to fit them for the more 
onerous positions they now occupy, their interest in our affairs 
gradually lessens, until they drop out of membership. This is 
not to be wondered at, as the Senior Associations may meet their 
new and larger interests more generally than the Junior Associa- 
tions. Perhaps we as Juniors have not made much effort to re- 
tain their membership, just on account of their entry into a new 
sphere; but when the education of the junior seems to take a 
prominent place in the thoughts of the seniors, is it not fitting 
that the interest of the latter in our Associations should be main- 
tained, and that we should now seek to establish a new section in 
our Association for seniors who are presently ordinary members, 
and for past members (now seniors) and others who feel that more 
than a passive interest in our work would be beneficial to the 
whole industry ? 

In the year 1911, we had under consideration the “ Classifica- 
tion of Membership;” and arising out of a discussion which took 
place in regard to an annual subscription from honorary members, 
the then Hon. Secretary (Mr. David Fulton) moved: “That there 
be four bodies—viz., members, honorary members, extraordinary 
members, and patrons.” What Mr. Fulton had in mind then is 
perhaps the essence of what is brought before you now. By the 
establishment of a new section with the appellative of “ Extra: 
ordinary Member ” we would be providing a suitable branch for 
seniors which, at the same time, would reserve the honorary sec- 
tion for those whom, by long association with us and for valuable 
services rendered, we may seek to elevate to that rank of member- 
ship. Asubscription in keeping with their rank in the Association 
would, perhaps, without going further afield, produce the neces- 
sary funds to maintain a project on the lines of the scheme pro- 
pounded. 

These thoughts, therefore, give you two points in relation to the 
Association which you may consider worthy of a full debate. I 
have intentionally refrained from referring to the qualification for 
ordinary membership, as this is a matter which is to be considered 
at an early date by representatives from the Councils of the Eng: 
lish and Scottish Junior Associations, and, in fact, was some time 
ago before the Institution of Gas Engineers. 


We might now allow our thoughts to travel for a few moments 
to other themes touching on the industry generally. 


THE THERM. 


Although it is rather late in the day to offer criticism on the 
“therm” method of charging (the Gas Regulation Act having 
been passed fourteen months ago), the apathy of local authorities 
towards adopting the Act tends to create the impression that, 
while they have the option, they would prefer to continue charging 
by volume. Reference was made recently to the fact that out of 
about 220 applications for Orders under the Act, only two were 
from local authorities. With only ten months to go, if the remain- 
ing companies and local-authorities do not bestir themselves, they 
will run the risk of coming under a compulsory Order. 

Perhaps local authorities are not sufficiently impressed with the 
advantages of charging by the “therm.” The “therm” or 100,c00 
B.Th.U. was fixed as the standard to preserve the relationship 
between it and our volumetric method of charging, and because 
of the fact that our existing measuring apparatus would suit the 
new conditions. Unfortunately, the method of arriving at the 
number of therms when the whole calculation is shown on con: 
sumers’ bills, savours of too much elaboration ; and the mere fact 
that no change has been made in the measuring instrument 10 
the premises of our consumers, and that figures extraneous to the 
meter-index are introduced with the actual consumption in cubic 
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feet, will probably produce more discontent than satisfaction to 
the general body of consumers. 

Industrial consumers, accustomed as they are to the serious 
consideration of heat values, should appreciate the change; but 
the ordinary householder may view it with suspicion. Of course, 
by recording the gas consumption (in volume) on cards attached 
to meters, there would be no necessity for showing the volume on 
the accounts. In this way, consumers would not be faced witha 
complication of figures on their accounts, and the clerical staff 
would be relieved of a considerable amount of work. Judging 
from press reports, the public do not appear to be overjoyed with 
the new method of charge. However, as one writer sagely put it 
some time ago, “‘ Let us make a success of the job, whether we 
are in favour of the heat-unit method of charging or not.” 

A declared calorific value, with the other sections of the Act 
made applicable, might have met the case quite satisfactorily for 
Jocal authorities. What our consumers really want is a fixed 
standard of quality, and regular pressure; and whether they are 
charged by the therm or by volume is immaterial to them so long 
as they get satisfactory results. Even without legislation, a well- 
managed undertaking would look upon these as obligations on 
their part. 

A COMMON STANDARD HEAT UNIT. 


Several references have of late been made to the purchase of 
coal on its heating value, and Sir George Beilby not many months 
ago remarked that “if gas undertakings are in the future to be 
paid only for the ‘therms’ delivered to consumers, they are 
entitled to throw at least a portion of the responsibility on the 
coal owners and miners by paying only for the potential therms 
received in the coal.” For some few years, we have been paying 
for tons of material of absolutely no gas-making or heating value, 
bringing unprofitable results to the industry all over the country. 
But, fortunately, to-day the autocratic spirit that prevailed during 
these years is no longer evident; and while we had no means of 
redress during the period referred to, we are now in the happy 
position of being able to make our owu selection of coal as in pre- 
war days, when we had no reason to grumble about the quality of 
supplies—the power of refusal of inferior material lying in our own 
hands. If our purchases in future are made on works’ analyses, 
then we ourselves become dictators, as it is very unlikely that any 
concern would accept fuel inferior in quality to the analyses of 
the coal on which contracts had been made. 

Except for the introduction of a common comparative heat unit 
standard, and that we have no guarantee that the conditions 
which prevailed during control will not recur, the necessity for 
the heat-unit basis of charge for coal does not seem clamant. 
When the whole industry comes to think in therms, however, we 
may find it necessary to prevail upon our coal suppliers to follow 
our example. A thermic charge for coal introduces a new phase 
in the whole question of charges according to heating value ; and 
should coal come to be charged on a heating value basis, the time 
might be ripe, when fixing the unit of charge, for considering a 
common standard heat unit for gaseous and solid fuels, and elec- 
trical energy. 

If, on the introduction of a thermic charge for coal, the elec- 
tricity and gas industries were in favour of a common standard, 
the thousand-and-one references to the adoption of the one 
or the other (because of lower cost and the necessity to sup- 
plement our arguments with numerous calculations to convince 
consumers) would disappear, and would permit of a straight com- 
parison between gas and electricity. Of course, it may be said 
that our own standard has been fixed, and that the electricity 
standard is no concern of ours. But the fact remains that unless 
all can be brought into line if coal were sold on its heating value, 
we should not be much nearer uniformity. For comparison pur- 
poses, our unit of charge might easily have been the same as the 
electricity unit, of 3420 B.Th.U.; but a more general comparison 
covering all three would no doubt give greater satisfaction. 


GAS AND ELECTRICITY STATIONS. 


When on the question of standardization, our thoughts are 
drawn to the offer of the Gas Light and Coke Company to 
lease ground at Beckton for an electricity station, so that 
for the benefit of both services the resources of each would be at 
the disposal of the other. Here we have a fine conception of com- 
mercial unity, and of the collaboration of interests which if carried 
out would be the first step towards an idealism more observed in 
the breach than in the observance. Perhaps some look upon the 
Proposal as too romantic, and that there is not sufficient range 
for the two services ; but the forward movement in the industrial 
and domestic affairs of the country which we hope before long to 
see established, should give ample scope for both gas and elec- 
tricity without impoverishing either in any way. 

It is surprising that local authorities with gas and electricity 
undertakings have not made more use of the facilities offered in 
this direction, as the first concern of municipalities is generally 
2 cheap and good service. There are surely possibilities on the 


‘nes of the Beckton scheme not hitherto acknowledged in many 
parts of the country. 


MUNICIPALIZATION OF CQAL MINES. 
Sai few months ago we passed through one of the most serious 
industrial crises in the history of the country; and the temporary 


ee arranged gave us hope that the particular cause of the 
uble had been dismissed from the minds of the miners. How- 


August last, it was decided to inaugurate a campaign to educate 
the workers to the benefit of nationalization. The miners appear 
to consider that the employers are reaping all the benefit, that 
they as a class are being victimized, and that unless nationaliza- 
tion is secured, there is very little hope of improvement in their 
conditions and of cheaper coal for the community. 

If we look at the position of the miner to-day as compared with 
a little over a century ago, we find that he is working under con- 
ditions giving him freedom of choice of occupation, a shorter 
working week, wages equal to if not higher than the best-paid 
artizan, and (with radical improvements in the underground 
workings, making his surroundings more comfortable) he is as- 
sisted materially in the performance of his duties—conditions 
which could not be bettered under any scheme of nationalization. 
The miners by their own organizations have certainly done much 
to bring about these changes. 

While reading some historical notes the other day, I came 
across a paragraph relating to the conditions of the miners about 
the year 1799. At that time the miners of Scotland were serfs of 
the soil and were liable to apprehension as thieves and vagabonds 
if they went from one place to another, and their services were 
bartered for between coalimasters in the samie way as ponies and 
materials about the mines. In fact, it is on record that a young 
coalmaster visiting a friend’s colliery recognized the voice of a 
miner to be similar to those of his own colliers, and he asked 
the miner how he came to be there. He replied, “ D’ye no ken 
me? It’s me yer faither swopped for a pony.” The pay at that 
time was regulated by Act of Parliament at £1 2s. per annum. 
A sorry state of affairs! The miners have not, perhaps, forgotten 
those bygone years, and the spectre of serfdom may still haunt 
them in their quiet hours. 

Even though the Government of to-day did not yield to the 
miners’ demands, they will always get the credit of more liberality 
than that of 1799. We do not wish to get back to those medizval 
days; but the dissatisfaction which obtaius in the mining industry 
would almost lead one to think that very little change has taken 
place since the period referred to. Fortunately we are living in 
a century when the laws of the land give equal rights of citizen- 
ship. Surelythe miners do not wish to upset these rights and (by 
ceaseless effort), because of the exceptional position in which they 
stood during the years of the war, when their claims were never 
refused, become a privileged class. As Harold Cox put it when 
speaking on the subject of “ Capital and Labour,” there is a middle 
line between the point where the serf was chained and lashed to 
where he would become the master or dictator. Beyond this 
middle line, economic conditions will not permit any body of men 
overstepping. It is recognized, however, that the miner was never 
better circumstanced than he is to-day ; and there is no doubt the 
country will require to be many years beyond the transition period 
before a nationalization scheme for the mining or any other 
industry can hope to receive sympathetic consideration. 

Although we may look with apprehension at the present time on 
any scheme of nationalization, we have had a good example of 
Government control during the last few years. There is always 
the possibility that the ownership of collieries by local authorities 
would place them on a more satisfactory footing for their supplies 
than by purchases from coalmasters and merchants. The owner- 
ship of coal mines by local authorities has not, so far as I am aware, 
received much consideration by municipal legislators; but where 
authorities with the dual services of gas and electricity under their 
own control, covering large areas, could municipalize a certain 
number of collieries to meet a portion of their requirements, they 
would have ample opportunity for a full and unbiassed compari- 
son of direct and indirect methods of supply. There is good 
reason to believe that by careful selection, and by the utilization 
of all fuel unsuitable for ordinary gas-works and electricity 
generating station purposes in coke-ovens either at pit-head or at 
gas-works, giving a supplementary supply of gas and also more 

profitable coke and other bye-products, the investment would be 
a sound one. We would then have the advantage of coal at the 
cost of production ; and remembering that, in Glasgow, every 6d. 
per ton of coal carbonized represents the sum of £20,000 per 
annum or about 3d. per 1000 c.ft. of gas sold, we would be con- 
ferring a benefit on the community and getting nearer the lower- 
priced gas which will in the future, we hope, bring our commodity 
into general use for industrial and domestic purposes, and rid our 
atmosphere of smoke pollution. 

Is there reason to believe that municipal ownership on these 
lines would be a leap in the dark? There is the possibility that 
collieries under the control of local authorities would have the 
effect of stabilizing prices and conditions in their own districts in 
an industry which for many years has been in a state of vacilla- 
tion. 

GAS LIGHTING. 


Just before the war a great deal was done by lectures and pro- 
paganda to advertise the efficiency of gas lighting and its economic 
and hygienic value ; and it was then evident that we were on the 
sure road to establish our position more securely in this very im- 
portant branch of our business. Since then, with the exception of 
the periodical publications of the “ B.C.G.A.,” very little has been 
done to popularize gas lighting, with the result that progress has 
been checked. 

Circumstances over which our control was limited during the 
years 1914-19, when we were working under severe handicaps, 
proved a thorn in the flesh, and we are to-day no doubt be’ 





ever, at the annual conference of the Miners’ Federation in 
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penalized for the vagaries of the years when gas consumers had 
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no knowledge of, nor were they at all interested in, what was hap- 
pening in the gas industry to meet national requirements, which, 
as we are aware, was the bedrock of lighting complaints. 

What has been done by us since the armistice to retain gas 
lighting and develop new ground? If this question were ad- 
dressed to the larger gas undertakings to-day, the answers might 
be very disappointing. In the new housing schemes, many gas 
undertakings are making efforts to secure the lighting as well as 
the cooking and heating loads; but in numerous instances it is 
found that electricity is being adopted for lighting only. How- 
ever, with this exception, it can scarcely be said that we have 
been doing much propaganda work. We do not admit that we 
are outclassed by other illuminants or that the revenue from 
lighting is of no consequence; nor do we forget that there is a 
competitor near at hand quite willing to pick up the “ crumbs,” 
with the knowledge that small beginnings as a rule develop ad- 
vantageously. As an instance of this, the following quotation 
from a recent article in the electrical press may cause us furi- 
ously to think: 


“In extending the domestic use of electric power beyond the 
lighting load, the electric iron should be the thin edge of the wedge 
—nay, the wedge itself. Its very shape is symbolic.” 


Just as they (electricity concerns) yesterday got a footing for 
lighting, so they to-day are out to pick-up another small line, 
which, as the writer says, “ would doubtless act as a silent sales- 
man for other electrical ‘ gadgets.’” They are not the least bit 
reserved in their statements, nor are they afraid to show their 
hand; and yet we would almost appear to submit with good 
grace. Not only in this country but in America, a grip seems to 
have been lost of the incandescent business, and in the States 
they consider there is no more pressing problem. 

A few months ago in the correspondence columns of the “ Gas 
JournaL” a letter appeared under the title “Is Lighting Worth 
Keeping?” in which the correspondent hoped the general opinion 
throughout the country would be in the affirmative; but he ven- 
tured to think that the science and practice of illumination had 
been sadly neglected by gas undertakings as a whole. He in- 
stanced the steps taken by his undertaking to meet the situation ; 
and the figures quoted showed that, by properly organized main- 
tenance, very few of the customers of his undertaking had turned 
to electricity. 

Gas salesmen should never forget the fact that from a hygienic 
point of view gas lighting is superior to electric lighting, and 
where there is a leaning towards the latter for no other: reason 
than the idea that it is easier manipulated than gas, we should 
drive home our points on its hygienic value. No. 86, Vol. IX., of 
“ A Thousand and One Uses ” will illustrate the ease with which 
large and small installations can be operated by switches. 

It might be well for those who treat the incandescent business 
lightly to realize that thirty years ago the whole of the output of 
gas was practically a lighting load, and the mere fact that we 
have installed ourselves securely in the heating and cooking busi- 
ness should not make us discountenance lighting, which secured 
us a footing for the more extensive trade. The policy of indiffer- 
ence to the incandescent business is fatal to progress. Our sole 
revenue years ago was from the sale of gas. It was profitable; 
and with the auxiliaries of cooking, heating, and industrial appli- 
ances, the lighting load has lost none of its importance. Let us 
keep a grip of this branch of our business, and warn the man who 
says it can’t be done that his rival is not far from the doorstep. 

How are we to retain and develop gas lighting? First, by sup- 
plying gas of regular quality and pressure; secondly, by getting 
our consumers to discard their cheap and unreliable burners ; 
and thirdly, by systematic maintenance. 

The first, as already referred to, is a condition which every 
well-managed undertaking should fulfil with or without legislation ; 
but where there has been neglect in the past, the Gas Regulation 
Act will enforce a regular standard. 

The second perhaps brings us most of our complaints. Cheap 
and unreliable gas-burners have done more to —— electri- 
city than all the canvassing and propaganda of our competitors ; 
and it is unfortunate that gas undertakings, knowing the havoc 
these fittings have played, and are still playing, with this side of 
our business, have not in every case adopted standard fittings to 
suit their local needs and minimize the evil. Some undertakings 
(chiefly companies) unfettered in their procedure have adopted 
standard fittings with good results; but there are many whose 
policy is restrained by local conditions. If we are to win-through, 
the sooner local arrangements are made to meet the situation, the 
better it will be for the community and for the industry as a whole. 
If it is not possible to adopt a standard, every effort should be 
made by undertakings to influence their consumers to instal fit- 
tings of a good type. Let the appeal be direct by circular-letter, 
and let the best type of fittings be named. Why should we hesi- 
tate to name and recommend the efficient article? And at the 
same time let us follow it up by exhibitions in different parts of 
the area of supply of the various types of fittings recommended 
and of the “wrong” articles. Without demonstrations, even a 
circular-letter may not have much effect. 

It is surprising that very little advertising of gas-burners is done 
on a large scale by manufacturers, whereas we see large and 
striking advertisements (some of them occupying gable ends of 
properties) of incandescent mantles. Some of these advertise- 
ments would almost lead the public to believe that no matter 

what type of burner they have, the mantle would turn night into 
day. Let us advertise our good burners, as effectively and gener- 








ously as we do our incandescent mantles, with a note of warnin 
to keep a look-out for the “ wrong ’uns,” and we shall soon reduce 
our lighting complaints. 

The unfortunate matter about the whole business is that with 
some people it is well-nigh impossible to convince them that the 
majority of cheap burners are unreliable, and are practically use. 
less for present-day gas, and that merchants, without regard to 
the consequences to gas undertakings and consumers, stock and 
sell them. Private enterprise has had a fairly good run to cope 
with the lighting business; but having failed to justifyits freedom 
from competition from gas undertakings, it is up to each concern 
to make strenuous efforts to develop this trade. 

And, thirdly, as to maintenance. This question was before the 
North British Association of Gas Managers recently, and the 
opinion was freely expressed that for satisfactory results, main. 
tenance of all fittings is absolutely essential. The first thing that 
must be done by us, however, is to interest our consumers as much 
as possible in their domestic gas affairs, acd invite their co-opera. 
tion in keeping their fittings, whether privace or otherwise, in a 
state of efficiency. How many people ever think of communicat. 
ing with the gas undertaking that there is something wrong with 
their gas-fires until they commence to use them in early winter ? 
Consequently there is a rush of complaints which takes the de. 
partment by storm, and instead of being able to give appliances 
the complete overhaul or renewal necessary, they are often only 
temporarily adjusted. It is not to be wondered at that the first 
recurrence of similar trouble is apt to bring the appliance into dis- 
favour. Systematic seasonal maintenance would remcdy this, 
and besides reducing our complaints of *‘ bad gas” where the ser. 
vice and internal pipes are adequate, would put our incandescent 
business on a proper footing. 

Had general maintenance been adopted years ago, there would 
have been fewer “ change-overs” to electric light. We had, and 
still have, the remedy in our own hands. Why not apply it now 
to safeguard our own interests irrespective of adverse criticism ? 
There is no other solution of the problzm. It is, therefore, the 
immediate concern of distribution staffs to see that the question 
is thoroughly considered in view of the passing of the cld and the 
introduction of the new standard of charge. 

The incandescent question is a finer and more difficult problem 
to solve than the maintenance of cooking and heating appliances. 
We have several classes of consumers to cater for; and mainten- 
ance which will suit domestic will not suit industrial consumers, 
The latter would require more visits per annum; and while the 
charge for maintenance of domestic incandescent fittings could 
be included in the price per housand or per therm, it might be 
found necessary in the case of industrial concerns, and halls, 
churches, &c., to enter into contracts for regular maintenance, 
This, perhaps, is better realized when we compare for example 
the maintenance necessary for an engineering establishment with 
the requirements of a hall or church. 








Large-Scale Cooking and Baking. 

The subject of large-scale cooking and baking is effectively 
dealt with in No. 92 of “A Thousand-and-One Uses for Gas.” 
In the first place, there is an article on ho el cooking arrange- 
ments in Switzerland, which includes photographs and a plan of 
the kitchen of the Hétel des Trois Couronnes at Vevey, wherein 
are installed twelve gas-heated cooking and boiling appliances. 
Reference is made by M. Kupfer, the Director of the Hotel, to the 
possibility when gas apparatus is used of keeping a careful! watch 
on the fuel consumption. He finds that gas can very favourably 
compete with coal in the matter of cost; and there is general 
satisfaction with the many improvements resilting from the in- 
stallation of modern gas-cooking appliances in the kitchen. The 
second article—by Mr. P. G. G. Moon, the Engineer and General 
Manager of the Bournemouth Gas and Watcr Company—de- 
scribes a very successful three weeks’ exhibitica ot bakery by gas 
which recently took place in the Company’s centrally situated 
showrooms. A mutual arrangement was made whereby the 
showrooms were fitted up by the Company as an up-to-date gas 
bakery, and placed at the disposal of a large firm of confectioners 
in the town and their bakery staff. The installation included a 
4} B.H.P. gas-engine, A test was made of the amount of gas used 
for baking and power over a period of fourteen working days. 
This came out at 21,000 c.ft., or an average of 1500 c.ft. of gas 
per day. At 4s. 9d. per 1000 c.ft., this is equal to a daily cost of 
7s. 14d.; a week’s production being nearly 7000 loaves, gAteaux, 
and fancy cakes. Other advantages, of course, included saving 
of time and labour, with ease and cleanliness of manipulation. 
The facts given should prove suggestive to others. 


—- 


Among recent wills proved is that of Mr. Robert Hume 
Ainsworth, who was Manager of the Solihull Gas Company. The 
gross amount is put at £1981, with net personalty £1796. 


The Richmond Gas Stove & Meter Company are to-day 
officially opening their new offices and extension to their works 
at Grappenhall, Warrington. The Lord Mayor of Manchester 
(Alderman W. Kay, J.P.), will perform the opening ceremony, 
supported by Sir W. Peter Rylands (President of the Federation 
of British Industries), Mr. H. James Yates, F.C.S. (Chairman of 
Radiation Ltd.), the Mayor of Warrington (Councillor Robert 
Henshall, J.P.), and other local gentlemen. This is the compley 





tion and concentration of the Richmond Company’s new works 
on one site of twenty acres, 
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CORRESPONDENCE. 


[We ave not responsible for opinions expressed by Correspondents.) 


Orders Obtained under Section | of the Gas Regulation 
Act, 1920. 


S1r,—In looking through some of the Orders obtained, I am parti- 
cularly interested in the standard price and relative dividend question, 
but cannot find any guidance as to the effect the “ declared ” calorific 
value will have upon standard price or dividend, if any. 

For instance, assuming your standard quality prior to the Gas Regu- 
lation Act is 500 B.Th.U. gas, you base your schedule costs upon this 
quality in the application to the Board of Trade, so as to arrive at your 
suggested new standard price per therm. After your official inquiry, 
you must declare the quality of gas you intend to supply. What I 
would like to be advised upon is, supposing you declare to supply (say) 
480 B.Th.U. gas, what effect has this circumstance upon your new 
standard price in relation to the dividend a sliding-scale company 
would be allowed to pay—i.¢., as the suggested quality you intend to 
supply is less than your standard in your Private Acts, does your stan- 
dard price in your new Order reduce fro ratd to quality before you will 
be allowed to pay your standard dividend, or has the quality of gas 
you intend to supply any bearing upon dividends? 


EXAMPLE, 
Standard quality upon which the scheduled 


costs were prepared . . . . . . . 500B.Th.U. 
‘* Declared ’’ quality you intend to supply 480 B.Th.U. 
New standard priceofgas—say. .. . 1s, 3d. per therm. 
Standard dividend—say he oe 5 p.ct. 


What rate of dividend in the above circumstances would you be 
entitled to pay having regard to the quality of gas supplied—namely, 
480 B.Th.U.—being less than the standard in your Private Act? 

There appears in some quarters to be an opinion that your standard 
price, which was based upon a certain quality of gas, would be reduced 
pro vatd if your quality “declared” is lower than the quality upon 
which the new standard price was based before you would be permitted 
to pay your standard rate of dividend. I cannot find either guidance 
upon the point in the Gas Regulation Act or reference in any of the 
Orders issued by the Department, and therefore would be extremely 
obliged if some of your readers would enlighten and guide me in this 
important matter. 

I may incidentally add that personally it is my opinion that the 
quality of gas supplied does not affect in any way your standard price 
or dividend, and that whether you supply below or above the quality 
upon which your standard price was based, the standard price and 
standard dividend—irrespective of the quality supplied—are always that 
stated in the Order issued by the Board of Trade, until such times as 


they have been varied or altered by the issuing of a new Order. 
Oct. 15, 1921. ENQUIRER. 


(ES EE SLOANE TEE ITT A STE ER IE TS 


APPLICATIONS FOR PATENTS. 


{Extracted from the “ Offictal Journal for Oct. 12 } 
Nos. 26,045 to 26,688, 





yim P. R.—“ Manufacture of sulphate of ammonia,” No, 
26,571. 

Crark, F, W.—* Control of secondary-air supply to gas-fired fur- 
naces.” No. 26,327. 

Crark, F, W.—“ Gas-fired furnaces.” No. 26,328. 

DenuamM, F. C.—Gas-saving device for cooking utensils and 
domestic gas-cookers, &c.” No. 26, 523. 

Humpuriss, H. B. P.—* Apparatus for bringing liquid into contact 
with gases.” No, 26,121. 

Koppers Company.—* Purification of gases.” Nos. 26,472-82. 

Lessinc, R.— Manufacture of sulphate of ammonia.” No. 26,440. 

LiveRSEDGE, J. W.—“ Mechanical vehicle fitted with devices for 
crushing, screening, combustion, and conveyance of refuse, and pro- 
duction of heat and power.” No. 26,384. 
—— H. G.—* Manufacture of coal, &c., briquettes.” No. 

1353+ 

M'Brain, J.—* Combustion of solid, liquid, or gaseous fuels.” 
No. 26,198. 

MANKTELow, E,—“ Welding pipes for use with mixed gases.” 
No. 26,420, 

Merz anp M‘LEettan.—“ Retorts, gas-producers, &c.” No. 26,542. 

SMITH, W. F.—*Method of connecting and repairing pipes for 
Conveying liquid, steam, or gas.” No. 26,375. 

TATTERS, A. W.—* Retorts, gas-producers, &c.” No. 26,542. 

TRavers, M. W.—See Clark, F. W. Nos. 26,327-8. 

Werks, E. G.— Retorts, gas-producers, &c.” No. 26,542. 
bo enn C, H.—“ Hot plate for cooking ranges, gas-stoves, &c.” 

. B 4e 


a 


— 











Gas Lighting of Trains to be Abolished in France.—The Paris 
Larespondent of “The Times ” states that a sequel to the Batignolles 
Unnel disaster has been the issue of a strongly-worded circular-letter 
M. Le Trocquer, the Minister of Public Works, to all railway com- 
panies, instructing them to take immediate steps to abolish the use of 
- = the lighting of trains. Gas lighting must be, he says, abolished 
— express trains by Jan. 1, 1923, and on all suburban trains by 
— I, 1924. The letter concludes by asserting that the directors of 
: panies will be held personally responsible in the event of accidents 
any way attributable to neglect of this admonition. 












MISCELLANEOUS NEWS. 


GAS REGULATION ACT APPLICATIONS. 









The following further notices have appeared in the “ London Gazette” 
of applications by gas undertakings to the Board of Trade for Orders 
under section 1 of the Gas Regulation Act. 


Dover Gas Company. 

The maximum price now authorized in respect of the supply of gas 
by the undertakers is 8s. 3d. per 1000 c.ft.; and the price they have 
asked the Board of Trade to substitute for this is 1s, 8‘97d. per therm, 
Langley Mill and Heanor Gas Light and Coke Company, Ltd. 
The standard price now authorized in respect of the supply of gas 
by the undertakers is 4s. per 1000 c.ft.; and the price they have 
asked the Board of Trade to substitute for this is 1s. 6d. per therm. 

Mynyddisiwyn Urban District Council. 
The maximum price now authorized in respect of the supply of gas 
by the undertakers is 5s. per 1000 c.ft.; and the price they have asked 
the Board of Trade to substitute for this is 1s, 8°6d. per therm, 
Rowley Regis and Blackheath Gas Company. 

The maximum price now authorized in respect of the supply of gas by 
the undertakers is 4s. 6d. per 1000.c.ft. ; and the price they have asked 
the Board of Trade to substitute for this is 1s. 9d. per therm. 

Stourport Gas Company. 

The standard prices now authorized in respect of the supply of gas 
by the undertakers are 4s, 6d. and 5s. per 1000 c.ft.; and the prices 
they have asked the Board of Trade to substitute for this are 1s. 7°2d. 
and 1s. 8'4d. per therm. 





DECLARATIONS OF CALORHFIC POWER. 


(oon) Hill and St. John’s Common Gas Company.—460 B.Th.U. 
ct. 20.) 
Midsomer Norton Gas and Coke Company, Ltd.—s500 B.Th.U. 


ct. 7.) 
Ryde Gas Light Company.—450 B.Th.U. (Nov. 1.) 


—_ 


MR. MILNE WATSON ON GAS PRICES. 





The following reasons given by Mr. Milne Watson, the Governor of 
the Gas Light and Coke Company, as to why the price of gas has not 


been reduced, have been published in the newspaper press: Before the 
war the value of coke, tar, benzole, sulphate of ammonia, pitch, and 
creosote was about 82 p.ct. of the cost of the coal. During the war, 
this figure fell to about 66 p.ct.; and now the value is only 57 p.ct. 
The cost of coal has increased; the returns from the residuals have 
decreased. To this the man in the street will reply that the cost of 
coal has now been reduced. But a large gas company have no im- 
mediate gain thereby, because they have in hand large stocks bought 
before the price fell. In addition to this, the coal stoppage cost this 
Company an extra £500,000. Then there is an increase of 475 p.ct. 
in the cost of gas oil, and 170 p.ct. in freights. What can the gas 
companies do? If we reduce the present price of gas, we shall never 
make up what we have lost by the war and the coal stoppage. Divi- 
dends now work on a sliding-scale principle. The higher the price of 
gas, the lower fall the dividends‘of gas shareholders. 


-— 
—- 


SULPHATE OF AMMONIA AMENDED PRICES 





For October, November, and December Deliveries. 

In a circular signed by the Chairman (Mr. D, Milne Watson), the 
British Sulphate of Ammonia Federation, Ltd., announce that, until 
further notice, the following prices will be charged for sulphate of 
ammonia for October/December, subject to supplies being available. 
Prices for January and later months will be announced later. 

The new prices for October/December cancel those reported in the 
 JouRNAL ” of the 5th inst., and are as follows: 

For October|November Delivery— 

£15 8s. per ton for neutral quality, in fine friable condition, free from 

lumps, containing 253 p.ct. ammonia, or 

£14 5s. per ton for ordinary quality, containing 25} p.ct. ammonia, 
For December Delivery— 

£15 138. per ton for neutral quality, as above described. 

£14 10s. per ton for ordinary quality, - 

All other terms and conditions as before, except that the allowance 
for taking delivery ex works by road vehicle is raised to 10s. per ton for 
November and December delivery. 


ES 


CHARGE FOR GAS AT NEWCASTLE. 


Interviewed by a local “Chronicle” representative, with regard to 
the price of gas, Mr. T. P. Ridley, the Secretary of the Newcastle and 
Gateshead Gas Company, said the charge immediately before the war 
was 28. 1d. per 1000 c.ft., less discount. Upto May of this year it had 
never been above 38. 4d.; while from July to December of last year it 
was only 2s, 6d. The charge at present is 1s. 2d. per therm, which is 





the equivalent of 5s. 6}d. per 1000 c.ft., less discount ;_ but the change 
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in the method of charging is not responsible for the higher accounts. 
The price to-day would have been 53. 64d. per 1000 c.ft. if there 
had not been any change of method. The low price which has been 
charged in the past has been due to the high prices obtained for resi- 
dual products exported. If these prices had not been obtained from 
foreign buyers, the price of gas during nearly the whole of the war period 
would have been considerab'y higher than it was. For some years now 
local gas consumers have bad their gas at a low price at the expense of 
the foreigaer. These markets having collapsed -after the coal strike 
in the autumn of last year, the charge for gas has had to be raised to 
meet the full costs of manufacture and distribution. The price should 
have been increased to the present charge in January last ; but this 
was impossible owing to 33. 4d. being the maximum charge then 
allowed under old Acts of Parliament. In April, however, a Board of 
Trade Order authorizing higher charges, and compelling the Company 
to charge by therms, was obtained after a full hearing of the representa- 
tions of the local Corporati3ns and Councils. But between January 
and the obtaining of the Order at the end of April, the Company sup- 
plied gas at a serious loss; and, in addition, the miners’ dispute of 
April to June resulted in a further loss of over £50,000. The New- 
castle Company have not iocreased their price since the dispute ended : 
but, in view of the losses referred to, they cannot reduce it immediately 
a reduction in the cost of coals and wages takes place. 

Consumers must remembe: that a fall in the day-to-day price of 
coals does not necessarily mean an immediate decline in the cost 
of producing gas, as time is required for the full effect to be felt. In 
the same way, it may be pointed out, a rise in the price of coals is not 
immediately felt in the price of gas. Further, before the miners’ dis- 
pute the consumption of gas showed an increase of 5 p.ct. on the corce- 
sponding period of last year. Since the determination of the dispute, 
there has been a decrease of over 15 p.ct. This has aserious effect, as 
the lower the consumption, the higher the standing costs per therm, 
and consequently the more difficult it is to make reductions in price. 
The last dividend paid was at the rate of 3 p.ct. per annum, which 
makes it clear that not much of the 1s. 2d. per therm goes into share- 
holders’ pockets, and that there can be no question of profiteering. 


—_— 
—— 


HISTORY OF THE BLACKBURN GAS UNDERTAKING. 





Mr. G. P. Mitchell, the Blackbu-n Gas Engineer, makes interesting 
reference to the local gas undertaking in the Official Handbook of the 
Cbamber of Trade. 


He mentions that the works were purchased from the Blackburn 
Gas Light Company in 1878. There were then two works—Jubilee 
Street and Addison Sireet—and the annual output of gas at that time 
was about 315 million c.f{t. In 1920 the new works at Greenbank were 
completed ; and the Jubilee S:reet works were closed. Since that time 
the consumption of gas in the Corporation’s area of supply has in- 












creased by leaps and bounds. In 1910 the output was 741 million c.ft,, 
and last year it was over 843 million c.ft. There are over 36,000 con. 
sumers on the department's books; while a recent census of the num. 
ber and types of heating and cooking appliances revealed the fact that 
no less than 37,033 of these useful labour-saving articles were in use, 
Altogether, over 60,000 tons of coal are carbonized annually. 

Of recent years the capacity of the plant has been taxed to the utmost; 
but gradually it has been renewed and enlarged. A large installation 
of vertical retorts, designed on the latest principle, is nearing comple. 
tion at Greenbank, and will be of great assistance in meeting the 
demands during the coming winter. The gas-mains total to over 
132 miles, varying in size from 24 in. down to 2in. diameter. Consider- 
able enlargements have taken place recently, and are in hand, witha 
view to improving the supply and increasing the output. 


<i 
_ 


VERTICAL RETORTS AT DUNFERMLINE. 





The Gas Manager’s Anaual Report. 


A report is to hand by Mr. James Campbell, the Engineer and 
Manager of the Dunfermline Corporation Gas- Works, as to the results 
of his department for the year ended May 15 last. 


The expenditure on revenue account amounted to £67,965, an in- 
crease of £12,875, and the income to £83,100, an increase of £9096, 
compared with the previous year. The result is a gross profit of 
£15,135, and a net profit (after placing £500 towards a retort repair 
fund) of £258, to which has to be added £498 brought from the pre- 
vious year, making a total credit balance of £756. 

During the year, 19,408 tons of coal were carbonized, the cost of 
which was £37,286, equal to an average of 38s. 3d. per ton. The prices 
paid for coal during the last eleven years were, per ton: 8s. 54., 
8s, 8d., 12s. 2d., 12s. r1d., 11s. 10d., 183., 163. 8d., 19s. 6d., 235. 7d., 
27s. 103d., 383. 5d. It will be noted that the price of coal last year 
was 30s. per ton more than in 1911, an increase of 356 p.ct. ; while the 
price of gas was only increased from 2s. 3d. to 3s. 8d. per 1000 c.ft., 
an increase of 63 p.ct. Coal was advanced in price by 4s. 2d. per ton 
as from May 12, 1920; and this advance has been in force during the 
whole year. Railway rates on coal were advanced by 11d. per ton as 
from Sept. I, 1920. 

During the miners’ strike, lasting from Oct. 16 to Nov. 3, 1920, the 
coal used from stock proved to bs of poor quality, necessitating the 
use of larger quantities than usual. The coal store had been filled 
with about 1400 tons during the summer ; but the whole of this quan- 
tity, with the exception of 100 tons, was lifted during the strike. 
From November to the middle of January, it was impossible to add to 
this small stock, and during the period of heaviest consumption of gas 
the stock of coal never exceeded this amount, which was only equal to 
14 days’ requirements. Supplies became more plentiful in January, 
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and from then until the last week in March the stock was added to 
until it was 1400 tons; but on April 1 the second miners’ strike within 
a year occurred, causing the whole of this quantity to be again lifted 
from stock. During the latter period, considerable quantities of coal, 
including coal from America, had to be purchased at high prices to 
maiotain the gas supply; and all these circumstances seriously added 
to the cost of coal during the year. 

The total quantity of gas made during the year amounted to 
252,336,000 c.ft., an increase of 7,780,090 c.ft., equal to 3°14 p.ct. ; 
while the amount of coal used showed a decrease of 3358 tons com- 
pared with the previous year. : 

The average yield of gas per ton of coal over the year amounted to 
13,001 c.ft., compared with 10,742 c.ft. last year—the increase being 
due to the installation of vertical retorts brought into use last August. 
The yield of gas during the period of working these vertical retorts was 
14,237 C.ft. per ton of coal. 

The following statement shows the amount of gas made, coals car- 
bonized, and yield of gas per ton, during past years: 
Tons of Coal 
Carbonized. 

16,251 
16,421 
17,496 
19,065 
20,249 
20,672 
19,733 
19,900 
22,514 
22,766 
19,408 


Gas Made per 

Ton of Coal. 
8,621 c.ft. 
8,852 ,, 
8,971 ,, 
8,707 5, 
9,107 ;, 
8,526 ,, 
8,461 
10,313 ;, 
9,714 +, 
10,742 5, 
13,001 ,, 


Year ending Gas Made. 


May, 'gII . 
1gI2 . 
1913 . 
1914 . 
1915 
Ig16 . 
1gI7 . 
1918 . 
1919 . 
1920 . 
1921 . 


140,113,000 
145,367,000 
156,961,000 
166,008,000 
184,411,000 
176,268,000 
166,961,000 
205,232,000 
218,700,000 
244,566,000 
252,330,000 


Less coals were used last year than in 1917, although the gas made 
increased by over 85 million c.ft. 

The total wages paid in the works during the year amounted to 
£14,059, equal to 13°37d. per 1000 c.ft. of gas made. The following 
are corresponding figures for previous years : 

Total Cost per 

Wages. 1000 C.Ft, 
£5,588 ee 8°4 

£14,846 . 14°57 
£14,059 13°37 

Wages were increased by national agreement on May 1, 1920, aod 
again on Jan. 1, 1921. 

The net income from residuals amounted to £27,152, compared 
with 422,230 last year, being an increase of £4922. Tais return from 
residuals is equal to 27s. 11°74d. per ton of coal, or 72°82 p.ct. of the 
cost of the coal, making the net price of coal ros. 5°35d. per ton. 
During the greater part of the year under review, residuals sold at 
high prices ; but towards the end of the year prices collapsed. For 
coke, 558. per ton was obtained at one time; but this fell to as low as 


Year, 
May—1914 
1920 

192r . 





35s. In June, 1920, 50s. per 100 gallons of tar was received; but by 
December this price had risen to 71s. 2$d. But a fall set in after- 
wards; and by May the price was back to 26s. 8d. Sulphate of 
ammonia was in demand at good figures until December, when the 
price for homesales was reduced—the reduction dating back to August. 
At the same time the shipping demand fell off, and the price for ship- 
ment was reduced to considerably below that for home delivery. The 
price has now fallen to such an extent that it is unprofitable to make 
sulphate ; and at present the plant is shut-down. 

Dealing with the new vertical retort plant, Mr. Campbell remarks : 
The new settings of the Woodall-Duckham vertical retorts were 
brought into use on Aug. 23, 1920, and the same day all the old plant 
was shut-down. This new plant has given the utmost satisfaction ; 
and the results obtained are considerably above the contractor's guar- 
antee. It is, of course, unfortunate that the first year’s experience 
with the new plant should have included times of unparalleled difficulty 
with regard to coal; and but for this the result would have been better. 
As it is, with an increased make of 7,780,000 c ft., there was a saving 
of 3358 tons of coal, and a decrease (aotwithstanding increases of 
wages on two occasions) of £2619 in carbonizing wages compared with 
the previous year, and this for only nine months’ working. It is cer- 
tain that, but for this plant, it would have been a very costly matter to 
maintain the gas supply to the city during the last coal strike, as the 
old plant would have required at least 40 p.ct. more coal. 


ee 
— 


TRADE NOTES. 





{For “ Journal” Advertisers.]} 
“Ironclad” Mantles. 


There is to hand from Messrs. Curtis’s and Harvey, Ltd., of Cannon 
Street House, E.C., a copy of a handsome new catalogue entitled 
“Incandescence,” which deals with the firm’s well-known “ Ironclad ” 
and other British made incandescent gas-mantles. Mantles for every 
system of lighting are shown. Printed on art paper, and in several 
colours, the catalogue is of the loose-leaf style, so that fresh pages 
can be added when necessary. Messrs. Curtis’s and Harvey are to be 
complimented on the get-up of the booklet, which will certainly serve, 
as we have no doubt it is intended to do, as a permanent advertisement 
of the quality of the mantles with which it deals. 


_—_ 


The Late Mr. Balfour Browne.—In memory of the late Mr. J. H. 
Balfour Browne, K.C , LL.D., a Master of the Bench of the Middle 
Temple, a Memorial service was held yesterday week at the Temple 
Church. Among others in the congregation were Mr. W. J. Jeeves, 
Mr. Honoratus Lloyd, Mr. E. H. Tindal Atkinson, Mr. F, N. Keen, 


and Mr. Arthur L. Griffith (representing the Society of British Gas 
Industries). 
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CURRENT SALES OF GAS PRODUCTS. 


The London Market for Tar, Tar Products, and Sulphate. 
Lonpon, Oct. 17. 

Business in the London tar products market continues quiet. There 
is not much real inquiry for pitch, and the price of 60s. to 62s, 6d. per 
ton, last recorded, remains without alteration. Creosote is a steady 
market at about 8d. to 84d. per gallon. Tar spirits are scarce and firm 
at 3s. 3d. to 3s. 6d. per gallon for pure benzole and pure toluole, and 
about 3s. per gallon for 95/160 solvent naphtha. Pyridine bases is not 
in particular request; the price being nominal at 5s. 9d. per gallon into 
buyers’ drums, 

Sulphate of ammonia is in good demand, and the production is 
readily absorbed. 


Tar Products in the Provinces. 
Oct. 17. 

The average values for gas-works products during last week were : 
Gas-works coal tar, 50s. to 54s. Pitch, East Coast, 60s. to 65s. ; 
West Coast—Manchester, 55s. to 57s. 6d.; Liverpool, 55s. to 57s. 6d. ; 
Clyde, 55s. to 57s.6d. Benzole go p.ct. North, 2s. 4d. to 2s. 6d.; 
crude 65 p.ct. at 120° C., 1s. 11d. to 2s. naked at makers’ works; 
50-90 p.ct., naked, North, 2s. 3d. to 2s. 4d. Toluole, naked, North, 
38. to 3s. 14d. nominal. Coal tar crude naphtha in bulk, North, 11d. 
to 114d. Solvent naphtha, naked, North, 2s. 8d. to 2s.9d. Heavy 
naphtha, North, 2s. 7d. to 2s. 9d. Creosote, in bulk, North, liquid, 
8d. to 84d. ; salty, 7?d. to 8$d. Heavy oils, in bulk, North, 10}d. to 
113d. Carbolic acid, 60 p.ct., 1s. 6d. Naphthalene, {20 to £30; 
salts, £7 to £9, bags included. Anthracene, “A” quality, 8d. to 10d. 
per minimum 40 p.ct.; “B” quality, nominal, 


FROM A MARKET CORRESPONDENT, 


The bye-products market remains very disturbed, but without any 
material changes in the quotations. There is very little business pass- 
ing in pitch; and this market can be described as weak ; prices having 
been quoted down to between 55s. and 60s. per ton. Briquette manu- 
facturers in South Wales have still a good quantity of pitcb, and are 
naturally holding off the market at the moment. Their position is 
somewhat difficult, because of the general fall in fuel values. Carbolic 
acid remains a restricted trade since current quotations do not encour- 
age the production of crystals or even crude acid, The latter is still 
quoted nominally at 1s. 6d. per gallon; while crystals are in the 
neighbourhood of 6d. per Ib. If there isa best section, it is found in 
solvent naphtha, in which the rubber industry has been taking more 
interest of late, The latest value is in the neighbourhood of 3s. per 
gallon. Naphthalenes remain very quiet, and the firelighter industry 
is not coming into the market for crudes as is usually the case at this 
time of the year. Common qualities of crude are available at £5 ros. 





perton. Refined naphthalene still makes £16 to £18 per ton. Cre: 
sylic acid is 2s. 3d. per gallon for pale quality and 2s. per gallon for dark 
quality. There is a better supply of go p.ct. benzole; but the price is 
maintained in the neighbourhood of 3s. per gallon. Creosote is fairly 
steady at 8$d. per galion; but probably it is only maintained at this 
price because of the low production. “ The volume of trade passing in 
intermediate products continues to grow slowly. Stocks are getting to 
very low levels, and an upward tendency in several lines would appear 
to be due, especially as exporting inquiries are now coming forward in 
fair bulk. Consumers of aniline oil and salt are inclined to hold off 
the market; but prices are still maintained at 1s, 7d. and ts. 8d. per lb, 
respectively. Resorcin has been rather more inquired for at 5s. 6d. 
per lb. for technical grade. Salicylic acid still meets small demand at 
recent values. Beta naphthol remains at 2s. 6d., and anthracene 40 to 
50 p.ct. at od. per unit. 


Sulphate of Ammonia. 

The home demand for sulphate is rather poor at the moment, pro- 
babiy following on the recent increase in prices for November and 
December deliveries. Export business, however, has improved. Pro. 
duction is still limited, and prices have an upward tendency. It is 
announced that an agreement has been reached with reference to the 
disposal of the stocks of nitrate in Europe and also in Chile ; but it 
is very doubtful whether the recently reduced prices for this article 
will affect the market in sulphate of ammonia to any material extent. 


ia 





Price of the Bothwell and Uddingston Gas-Works.—The purchase 
price paid by the County Council of Lanark for the Bothwell and 
Uddingston Gas-Works is £210,000. It is proposed to increase the gas 
rate by tod. per 1000 c.ft. 


St. Anne’s Gas-Works Purchase.—The price to be paid to the St, 
Anne’s-on-the-Sea Gas Company for their undertaking is £69,600. 
To this will be added {11,000 extra capital, making the total cost to 
the proposed borough of Lytham and St. Anne’s £80,600. 

Cheap Gas at Bangor (co. Down).—The Bangor (co. Down) Urban 
Council have agreed, on the motion of Mr. Fegan _ Chairman of 
the Gas Committee), to reduce the price of gas, as from Oct. 1, from 
6s. 3d. to 5s. per tooo c.ft.—the existing rates of discount to remain in 
force. Mr. Fegan explained that the discount to ordinary consumers 
would bring the price down to 4s. 8d.; while in the case of large con- 
sumers, who have a special discount, the price would be 4s. 6d. It 
was, he said, a matter of pride that the price of gas in Bangor should 
be very considerably less than in any town or city in Ireland, with the 
exception of Belfast; and it was due to the Manager (Mr. Barker 
Mitchell), and his staff, to say that it was only because of the very 
efficient manner in which the undertakings were being conducted by 
them that gas could be supplied so cheaply. It was not true, as had 
been stated in some quarters, that the quality of the gas had been re- 
duced, and that the works were being “ starved.” 
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Glover-West Vertical Retorts. 


In the form of a handsome book, there has been published by 
West's Gas Improvement Company, Ltd., of Miles Platting, Man- 
chester, an account of work done during and since the war in connec- 
tion with the Glover-West system of continuous carbonization in ver- 
tical retorts. The record is one in which the firm may fairly take 

ride. Reference is made to the researches during the war period 
which established the practicability of generating water gas by the 
introduction of steam during the process of continuous carbonization 
in vertical retorts; and it is remarked that, though the Glover-West 
system in its pre-war form provided the essentials for successful steam- 
ing, it was soon apparent that the design could readily be modified to 
give results far in excess of these. The devising of such modifications 
after the war had, however, to be carried out concurrently with the 
more urgent duty of supplying carbonizing plant quickly to under- 
takings in pressing need of it. The modifications in design, therefore, 
to place the new possibilities within the reach of the industry had to be 
worked-in gradually ; and the assurance is given that the end is as yet 
by no means attained of the developments of continuous carbonization 
by which still greater yields of gas and residuals will be obtained. 
The contracts illustrated and briefly described relate to installations in 
various parts of the world. The final section of the book indicates 
some of the special features of the Glover-West system. The in- 
creased demand for Glover-West installations to which the book 
testifies has, we are told, been vigorously met by large additions to 
plant and machinery ; and advantage has been taken of the lessons of 
the war to organize production on the most up-to-date lines, 


a, 
— 





Peterborough Gas Supply.—It is stated that the Peterborough 
Town Council, having for two years continuously received complaints 
regarding the city’s gas supply, and the desired improvement not 
being forthcoming, decided last week to ask for a Board of Trade inquiry 
into the matter. 


Price of Gas at Accrington.—At a meeting of the Accrington and 
District Gas Board last week, Mr. A. J. Harrison said there had been 
a misunderstanding regarding increases in the cost of gas. The actual 
advance to the ordinary consumer was only 2d. The advance was to 
large consumers and local authorities, who only needed gas five months 
of the year, and for whom special plant was kept idle during the other 
part of the year. For the last two years they had a balance on the 
right side; but this year they had not been able to show such a satis- 
factory return, owing to the coal trouble. The present rates were 
lower, on the average, than those of undertakings of similar size in the 
country. He knew of no essential public commodity advancing so 
little as gas when the cost of raw material and the increased rate of 
wages were considered. Coal and wages had advanced three times ; 
but only 75 p.ct. had been added to the price of gas. 









A Workman’s Compensation Act Claim. 


A man named William H, Salter was an applicant in a Workman's 
Compensation Act claim in the Bow County Court, before Judge 
Graham, K.C,; therespondents being the Gas Light and Coke Company. 
On March 14, 1920, applicant was painting at the respondent's works, 
when the scaffolding collapsed, and he fell, injuring his hip, he alleged. 
He was away for some time, being paid 35s. a week, as full compensa- 
tion for total incapacity ; and when he went back he was put to light 
work, until he found this too much for him. In the end he was dis- 
missed ; and he now claimed that, as he was unable to follow his occu- 
pation as a painter, and there was no suitable light work, he was “ an 
odd lot in the market.” Applicant said that thirty years ago he met 
with an accident when on the railway, and injured his leg and hip; 
but the injury was not a lasting one. His work had never been inter- 
fered with, as he had always climbed high ladders to do painting, until 
the last accident. After his discharge he got a little work from the 
East Ham Council; and then, on applying to the Guardians for relief, 
he was offered a job as day watchman at £3 16s. 4d. per week, which 
he was now doing. But this was against the 2s. 3d. an hour he would 
have received as a trade union painter. Dr. Murray said that, in his 
opinion, applicant had tubercular hip disease, which had remained 
quiescent until this last accident. Sir George Hastings, M.D., said he 
could find no trace of a fresh injury. Counsel agreed to make no 
speeches, but to leave the case to the Medical Referee. In five seconds 
Judge Graham said it had been decided that the applicant must fail ; 
and judgment was entered for the respondents, with costs. 


<i 


Dudley Gas Company.—On behalf of the Town of Dudley Gas 
Light Company, Messrs. A. & W. Richards offer for subscription at 
par £32,880 of 7 p.ct. redeemable stock. The Company have paid 
maximum dividends on their ordinary shares for the past forty years. 

Coke Distribution at Barrow.—At the Barrow Town Council 
meeting on Monday of last week, Alderman A. Brown (the Chairman 
of the Gas and Water Committee) said the unemployed had requested 
the sale of coke at 6d. per cwt. The Committee had decided not to 
reduce the price ; but following precedent on a former occasion when 
there was distress through unemployment, they had agreed to give 
100 tons of coke to the Mayor free for distribution to deserving cases, 
This was approved by the Council. 


Bradford Gas Committee’s Appreciation.—The Bradford Cor- 
poration Gas Committee have placed on record their warm apprecia- 
tion of the foresight and good management displayed by the Chairman 
(Mr. George Walker) and Deputy-Chairman of the Committee (Mr. 
Fred Wilkinson) and by the Gas Engineer and Manager (Mr. Charles 
Wood), prior to and during the period of the recent coal dispute— 
qualities which enabled tbe gas supply in the city, both for lighting 
and industry, to be maintained without the public being in the slightest 
inconvenienced. 
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Gas Strip Reduced.—It was reported at a meeting of the Birming- 
ham Iron Exchange last Thursday that the price of gas (iron) strip for 


tubes would be reduced £2 10s. as from Monday of this week, 


new rate is £15 per ton; and forward business was done on this basis. 
Owing to the much lower price of steel strip, tubes of this material are 


being produced in greater quantities than iron. 


Proposed Gas-Works Purchase at Hyde.—The Hyde Corporation 
have appointed a Sub-Committee to consider and report upon the pur- 
chase of the Hyde Gas Company's undertaking. The Sub-Committee 
have interviewed representatives of the Bredbury and Romiley Urban 
District Council on the matter; and the Town Clerk of Hyde has 
been instructed to report upon the procedure to be adopted, and the 
experience of other towns in connection with the purchase of gas 
undertakings, and toask the Bredbury and Romiley Council to agree to 


The 





co-operate with Hyde in regard to the acquisition of the Hyde Gas- 


Works upon the basis of rateable value. 





from the last quarter-day reading of the meters. 


payment consumers will participate. 


Centralizing Manufacture at Sowerby Bridge.—At Sowerby 
Bridge, last Thursday, an inquiry was held on bebalf of the Ministry 
of Health with regard to an application by the Council for permission 
to borrow £5900 to enable them to put down a new gas-engine and 
compressor, and also to lay a high-pressure main from the gas-works 
at Sowerby Bridge to those at Luddendenfoot. 
Council have decided to cease making gas at Luddendenfcot, and to 


centralize the manufacture at Sowerby Bridge. 
tion to the project. 


Reduced Price at Cardiff.—The Cardift Gas Company announce a 
reduction in the price of gas throughout their district, commencing 

New prices will be 
fixed in each district to correspond with the general reduction. 
Cardift and Penarth, for example, the new price will be rs. 1°6d. per 
therm. The reduction is equivalent to about 3d. per rooo c.ft. 


The Sowerby Bridge 


There was no opposi- 
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STOCK MARKET REPORT. 


THERE was no improvement last week in the 
state of things on the Stock Exchange, but 
rather the reverse. The prevailing tone of 
markets was as dull; while the measure of 
quietude was augmented by the Jewish holi- 
days, which kept many members away. 

The gilt-edged market, however, again 
showed out favourably by comparison. Home 
Government issues even made moderate ad- 
vances, Friday's figures for the big four being : 
Consols 483-493,, War Loan 89§-89%, Fund- 
ing 723-724, Victory 77-774. Bonds were 
in demand ; but the new Colonial issues gave 
way. Railways in general were dull—Home, 
Colonial, and Argentine. 

The Foreign Market showed weakness pretty 
well all round. 

The Miscellaneous Market was persistently 
dull; foreign sales being a potent depressing 
factor. 

Business in the Gas Market was much quieter, 
and would have been almost infinitesimal but 








for the dealings in Gas Light and Imperial | 


Continental. However, the general tone was 


very good, and some issues made extraordinary | 


advances. The London Companies were firm 
and unchanged. The Suburban and Provincial 
group was the most favoured; the gains in 


quotations being: Hornsey 17, Alliance and | 


Dublin 4, Ilford “A” and “C” 2, Brentford 


“A,” Lea Bridge, South Suburban, and New- | 
Imperial Continental paused in | 
its sharp advance, and the highest pricetouched | 
was 142, some further light upon the expecta- | 


‘castle 1 each. 


tions from Germany being desirable. Primi- 
tiva prices were not quite up to the level of the 
week before. 

Bargains done for cash during the week were 
as follows: On Monday, Bombay 3, 3y4, Gas 
Light ordinary 58}, 58§, 58%, 59, 502, 598. 
ditto maximum 44%, 443, ditto debenture 51, 
51%, Imperial Continental 138, 1384, 140, 140}, 
140%, 142, Primitiva 13s, 9d., South Metro- 
politan 68§, ditto 64 p.ct. debenture ro1-1or}. 
On Tuesday, British 21%, Gas Light ordinary 
58%, 598, Imperial Continental 139, 140, 1404, 
141, Primitiva 14s., ditto preference 37s. 6d., 
38s., 38s. 6d., 40os., South Metropolitan 68%, 
ditto 64 p.ct. debenture r1o1-ror3, South 
Suburban 683, Danish 5 p.ct. preference £6 
2s., Malta and Mediterranean 7 p.ct. first pre- 
ference 50s., 51s. 3d. On Wednesday, Conti- 
nental Union 18, Gas Light ordinary 583, 59}, 
598, 594, Imperial Continental 139, 139}, 1404, 
141, Primitiva 13s., 13s. 6d., 14s. 6d., 14s. gd., 
South Metropolitan 6} p.ct. debenture roo}- 
roof, On Thursday, Alliance and Dublin 
504, British 223,, Commercial 4 p.ct. 55, Gas 
Light ordinary 58}, 58§, 58%, 59}. Imperial 
Continental 139, 1394, 140, 1404, ditto debenture 
814, 82, Newcastle 59, Primitiva preference 39s., 
398. 6d., ditto debenture 66, River Plate de- 
benture 434, Wandsworth Epsom 56%, South 
Metropolitan 64 p.ct. debenture rord, Folke- 
stone 42, Colonial Gas Association 9s. 9d. On 
Friday, Alliance and Dublin 50%, Bombay 3, 
34, Bournemouth “ B” 9, 93;, Brentford “A” 
69, 70, Bristol 70, 71, European £6 1gs. 6d., 
£7, Gas Light ordinary 58}, 59, ditto pre- 
ference 61, Imperial Continental 139, 130, 
140}, ditto debenture 814, 82, 824, 82%, 
Primitiva 14s. 9d., ditto preference 39s. od., 
40s., South Metropolitan 68, ditto debenture 
494, 50, ditto 64 p.ct. debenture ror-ror}, 
South Suburban 69, 693, Barnet District “A” 
112g, 113, Colonial Gas Association ros., ditto 
7 p.ct. preference 14s. 6d., 15s. 

In the Money Market, there was no change 
from the easy condition which marked the close 
of the previous week, supplies being ample to 
meet all requirements. Discount terms were 
similarly circumstanced. Silver rose to 42]d., 
but fell back before the close. 
is 5} p.ct., as fixed on July r2, 





AMTE-WAR PRICES AND DIVIDENDS, LATEST DIVIDENDS, 


AND LAST WEEK'S BARGAINS, 
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